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4.

4 «.UDY OF THE ALLUVIAL BLACK ..6DS
IN SOUTHEERN PINAL COURTT
PORTYT-FIVE MILES NOKTH OF

TUCSCH, ARIZONA
L I A

At 1@ and 0!}16@’@ &?@ 3

The purposs of this study 1s te seoerialn if thase alluvial
senéds eontaln waluss in Irem, Tltanlum, o oiher resoverabls minerals,
whiok would asepport en sconemle opevatios in the mining smd procsss-
ing of the sands. The prinsipal ¢uestions to be enswered are tha
percentages of recoverable magnstite snd titenium, thelr qualisy,
guemtity, eontinuity and uniformity, and to sseersein 1Y gold, Silver,
Rere Parihs or other mirerals are pressent ir eecncmieally recovar-
able guantitiss.
g.

The lande are loeated om bouh sides eof U. 8. Highwey 80 rumning
frem Teeseon to Floremnes, snd approzimessely 49 miles aerth eof Tuesaen.
An alluvisl area sbout 10 miles wide exwends sloug this highwey fov
mewy elles, end the lewds under sonsiderstion sars Ssotioms 1, B8, 3,
4 apd S, as woll as Sestiem 12 and the Horsh § of Ssetlen 11, ia
T8, B-12-%, 0O0lle & Balt River Base end Meridlsn, as shown on Bup
em fellowing page. Some drllling amd ssmpling wes slso done on See-
ticas 15, 9, 8, 10 end 17,

8. Dpsters fep Brililog snd Semplipg

b

The erbitrary patsern ¢hosen for prelimimery drilling eanéd sanp-
ling of this avea (4160 sevos) wae to 4rill 9 koles %o a depih of 28
feet e the sornars of epelh gquarter sestliem, i.e. thres heles cen ths
norsh Sestion lime, three on the ssntsy linme, srd thres on the south
Seesion line a3 ahown on Map, The ﬁam@@xiug of these holes was de-

slgnel %o indicate the relative losetien ¢f the hole as to Basctism,
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and ite position 1 .fhat Section, hole #1 in - yh case being in the N.W,
gorner of the Seetion. Drilling was started 1nlSso. 5 henee hole #5.1
is in the northwest cormer of Sec. 5, hole §.3 on the center of the
north line, and #5.3 on the N, E. cormer of Section 5. Sinee this point
i1s also the location of what would be #4.] in the contiguous See, 4,
ite number is dropped, but #4.2 ie on the center of the north_line of |
See¢. 4, and #4.3 on the N, E. sorner, ete.

The original drilling pattern also included a smecondary pattern
of holes to be drilled after the snalysis of the prelimipary pattern
had been studied. It consisted of five holes to b@.drilled for ahaek-
ing purposes on the high-average quarter section snd five on the low-
average quarter sesotion of each Section if wide variations existed.
Becgsuse of the relative uniform nature of the preliminary analysls,

thie program wae dispensed with.

4, Drilling Test Holes for Sempling
The sempling of material, such as thie, composed of high valus,

dry, end heavy magnetite, deposited throughout the geologlcal eges
{n & non-unifrorm and irreguler manner with worthless, slightly moist,
and light silt, sand and gravel presenis a difficult problem. Honest
mistakes, which may lead to erroneous conclusions, must be studiouely
guarded against,

| ‘At the beginning of this program, a light portable, rotary vacuunm
drill with e 1% inch bit was tested out. It wes designed to cut a 20
cu. in. sample for each foot of advance. The test was conducted edja-
oent to & 40 ineh hole which had previously been sampled‘by hand by
digging & trench 6 inches wide by 5 inches deep from bottom to top of
a 28 foot hole. The comparstive results ere recorded on the following
page. Semple "C", in the hand sampled hole, wes & very rich magnetite

seem containing 508 Iron Units and very dry. It will be noted that



SAMPLING COMPARISON
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the drill did rairly »J&l in samples "A" and "B",-%at, efter passing
thru sample “C", the dry, high srude; free runving megnetite frem it
Srickled down into esch subsequent sample, and the low grade sample "F"
(84 umits), in the hend sempled hole is indicated to be & very sesept-
eble ssem, aecording to the drill results. Beeause of its portability,
its speed in drilling, end oase in handling, seversl days were spent
trying to adapt this dril)l to the takimg of reir semples in this kind
of material. FHowever, since it wes impossible to devise & method ror
keoeping @ ocasing below the cutting bit, end thus prevent sslting, the
use of this mechine was rinslly dispemsed with.

An sarth boring maehine eapable of drilling holes from 16 inshes
te 144 inches in diemeter was then Lrought te the property. This ma-
ohine drilled 40 inek diameter holes to a depth of 28 feet. Into
thesze 40 inech holes & 36 ineh dlameter, sorrugated iron culvert, 28
feet long, baving 20 ineh slots 8 fest long, staggered st 180 degrees
on the opposite sides of the sulvert, was lowered into the hole by a
hand and power opersted winch mounted om a platform truek. This eor-
rugated sulvert was designed te¢ furnish ample protestion for the sam-

pleman,

5. Sampling the 40 Ipch Holes
The samplemen was provided with a heavy elumipum scoop & inches

wide and an eleetrically operated ehipping bammer in addition to a
plek, an adge and sms)) bars to eid ia seking a true sample. He was
provided with e platform wpor whieh to sit, which was raised gnd
lowered in the hole by means of the hand cperated wineh. This platform
vas provided with ¢ small elestriec fam directly above the semplemens
head in owder so eireulate the air in the execssive heat in these
holes. The sampling was dome en two shifts per day, light end power
being provided by a portable plant mounted eon a truek, and everything



poasible wae dene to uéko the semplemsr as eunrcréuhlo es possidle in
order t6 sld im getting a true and fair sample in this dirrieult mate-
rial. Becemse of the hard, cemented mature of so much of this grousd,
the sampling progress was rather slow, three holes, or seventy-five
feet, bdeing the maximum acecaplishment on two shifts.

A sample interval of rive feet weas chcsen, end semples were des-
jguesed 4, B, C, D & E from top to bottem of each hole, eash letser
representing a 5 root sample, i.s. "5.1A" designetes the tep O foot
gample im hole #1 1nrsoet1un #5. The szemplemsn started at the detiem
of eaech hele. Sinee the heles were drilled to a depth of 28 feet, he
had emple oppertunity te get et a fair saemple et the depth 30 to 8%
(semple E). The sample was gathered im the 4" aluminum secoop by pen-
etrating it exaotly 4 inches imte the virginm groumd with the eld of
chipping hammer, piek, adze end small bars. The volume of the sample
80 takem was 4"z4"x80" or 960 eu. in. (.555 eu. ft.). The semple
scoop was emptied into a bueket attmohed to a hand-line, end when
full, this was holsted te the surfase, @umped into @ tud on a platform
soale, end, when the 5 foot sample was finished, the tud wee earefully
weighed and gcreenscd on & 6§ mesh screen.

For the purpese of this study & é mesh screen was ohosen for the
separsting sereen below a §" scelping sereen. The reamson for ehoosing
@ 6 mesh rether then an 8 or 10 mesh gereen was that the test would
oxtend for @ distence of 5 miles i & westerly direetion, and at its
westerly extremity would spproach quite slose to the foothills where
recoverable velues might be écarser and would be lost im the owersise
waste if & finer separating screen was used. This theery was born
out as it will be moted in eieve tests in the appendix that in See-
tiems #1 & #12, she twe upper sieves eaught 28.5% eand 22,9% respeet-
ively, while im Section 5 omly 16,.9% was eaught.



The sesple was u@%&c& on the double deek a@fﬁon mounted on legs
and setting em two varpeulims. After sereeming, the upper Sarpaulia
comtaining the 6 mesh undersize, was pulled out end the material was
ssrefully weighed, put in semple seoks amd sent to the laborastory. The
hingee ef the seresn were then relesscd and th@ oversize sllowed %o
slide down on to the seeond tarpawlim. This material wus e@lso eareful-

ly weighed, gsacked and sent to the leboratery.

Instead of making complete analysis of eash sample in every hole,
en erbitrary compesite lime was ehosen ror easch Section, rumning diag-
orelly from the NE eorner to the S5W eermer, on which line are holes
§35, §8 end #9; or, #9 from sdjasent Seotion. In Bes. 8, 9, 10 & 11,
sugh ecmposite wae made om the cemter line of each Sestlon.

From these arbisrarily ehosen Composite holes a sample wes %aken
in the rield for moisture content im the Undersize material after it
hnad been weighed. These semples were placed in paraffine coated com-
tainers end semt to the laboratery. Computations of weight per eubdle
foot, or Density in Place, were alsoc made from these three holes on
esch Seetiom, end Titanium wes determined on each sample in hole #8
in order to try to establish its rezidence, if possibdle.

7. Molsture Content of § Mesh Undersize

Molsture content was determimed om the ¢ mesh Undersise prin-
eipally to aseertain if there might be enough molisture present to ser-
iously hamper the dry soereening process, especially if fine screening
was to be used. Im only two individual § foot semples was the molst-
ure cemtent found to be slightly over %, but generally it was found

to be low as indieated by the following tadbulation.



/ /
fee, Ho. Molsturs 589, ¥p. Moisture
&

1 1.6% 2,3%
2 1.8 ¢ 2.0
8 £.0 10 2.9
4 8.1 11 3.0
2 £ 1y
Average Woleture, ¢ Mesh U, B, onéiﬁ"ﬁaetiens, p
8. [ 381 Plase
ilﬁ Frem the three holes om eash composits sectiom, the welght per cu-

bie foot of the meterial im plece was computed. This rigure is re-
il§ quired to detersine the tonnage svallable on esoh Sectiom. Prom the

cbservations mede, it seems thet the densliiy does not vary with the
!ig Iron eontemt of eash § feot semple as mush as it does with the phyeie-

¢)l eharesteristiecs, sueh es &ilt, sand, gravel, and degree of

cemontation with Caliche. A tadbulesion showing welight per ou. .

apd the Irom somrtent imn the dircy eome. of ¢ mash U, S. 18 as follows:

Hole No. Wt/eu.ft. Irom Hole No. Wt/eu.ft. Iron
y, 5.3 111 lbs,  19.6% 1.3 135 33.5
‘ 5.0 128 82.1 1.9 138 27.9
5.7 126 26.3 2.9 117 31.9
. 4.3 119 20.3 1.9 111 8%.5
n 4.5 119 22.2 18,8 108 35.8
il $.9 185 &1.9 12,7 119 28.95
8.3 121 17.2 18. ¢ 118 32.8
‘ 3.9 114 26.% 119 138 23,8
4.9 181 a7.3 ll.4 18% 290.1
2.9 100 80.8 10.5 113 2.4
£.9 180 24.9 10.4 120 22.1
3,9 120 41.3 9.9 124 26.4
9.4 112 35,6
8,8 111 24,7

Average of 10 Sectiopns 120 lbs/eu,foov ---26.6 % Iron (Fe.)

Long Ton --------18.66 cu.ft./ton -~~~ 1.45 Tons/su.yd.

8hert Ton =------ le.¢¢ " * l1.62 "

®. Physicel Characteristics Noted in Sempling
In the 10 square miles sampled (57 holes), no frixed patsern of

astratirication was poted. Grey, fine silt, and, yellow or red sand
and grevel were found uneonrormably in ell holes. Moet of the mate-
risl was sightly cemented by seliche and oscesionally one foot $o three

foot bends of ealiche were roumnd. While low in iron sountent, these




pands were |melwdaed ;“}tne sawple because o1 the Jmprecticabilisy of
separating i1 'n & minimg operasion. Very few boulders, four imehes or
more in dlameter, were emncountered im the whole area.

10. Preparetiorn

Permission wes obtained to use the equipment at the Sehool of Mines

University of Arizoma rfor the processing of the samples. After prosess-
ing the bulk semples es they ocame from $he field, a laboratory sample
of 2 to & ocumees was cut from the several fraetions of the semple and
gsent to Lereh Bros. lLaboratory et Hibbing, Minnesota, vhere all chem-
{eal determinasiens were made. All sample splitving was earefully

done with a Jones Rirrle srter samples had been thoroughly mixed for
five minutes on the mixing rolls

(a.) HMolsture Samples

A8 soon &s the Molsiure containers errived at the Univer-

sivy of Arizona, 100C grams were welghed out of each and placed in
vhe drying oven over night at a temperature or 220 degrees Fahr.
These semples wers weighed the following morning end the loss of
weight indicated the molsture content.

(b.) ¢ Mesh Undersize samples

Upon arrival at the University, the Undersize samples were
placed in pans in the drying oven et 220 degrees Fahr. until the next
morning. They were then taken out and gerefully split into a labora-
tory sample for Lerch Bros., e sample for the Murmenill files, end =
2000 gram sample for magnetlc testing., On the ipdividual alphabet-
ioca)l semples in each hole, only an Iron determination was made, cxcop;
in hole #5 (cemter hole in each Section) where Titenium was determined
{n order to sttempt to study the residence of this element, No com-
tinuity or uniformity weas feund ror either the Iron or the Pitenium,

as will be nosed by @& study of the smalysis sheets for each Section in



10
the appendix. ) )

In sddisien to the individusl irom enalysis and meagnetic test on
holes #3, #5 and, #7 or #9, a composite was also mede rrom each of the
© samples im theee holes, upon which camposite 7 analysis were made,
namely, Iran, Phosphorous, Manganese, Siliee, Alumine, Sulphur and
Titenium. These analysis will be found et the bottom of each Section
analysis sheet in the eppendix. From these three composites on the
diagonal line shown on the Mep, ancther composite was made up, cealled
the Section Composite end, in theory, was to represent the whole Sqo-
tion, or one square mile. From this Seetion Compoesite a 8000 gram
sample was cut, after thoro mixing, for s magnetic test, a 3000 gran
sample for a Sleve Test, and a 400C grem sample, which was split im
half, for a test on the liberetion or Siliea end Titanium with an &0
mesh grind and a 150 mesh grind snd wet magnetio aéparation. The
results of these tests will also be round et the bottom of the analy-
sis nhéet in the appendix. On Sections #l, #3, #5 and #11, a 40 mesh
grind was tried, but, as will be noted, the recovery was inerotaoi
materially at the expense of a very high phosphorous, a higher silieca
end & very much higher tisanium in the rinished produect, indicating
incomplete liberatien and elimimstiom of these deleterious elements.

(e) Oversize Samples
No analysis were made of the individual elphabetical over-

size samples on the theory that the walues would be low in both Iron
snd Titenium, but samples were out out for the Murmanill files and
are avallable for further study. A Composite wes mede of holes #3,
#6 and, #7 or #9, and a Seetion Composite was mede from these three
Composises, whieh Composites are still on file st the University.
From the Bectiom Composite, a 2000 gram sample was weighed out, after

erushing to { ineh, amd a regular magnetic separation was made. The
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reeulss of sush sey foien, which may deserve Jiher eeomomic atudy,

will be foumd ip the éppendix under "Comperisom Summary of Verieus
Fractioms.”

() Dry

& _:0 ";_&:;

The cbjeetive in the dry magnetie seperation was to pre-
duee a "Dirty Concentrate" containing, if pessible, ell Bagnetie mate-
rial in the Undersize. This concentrate would subsequently g0 to a
Ball Will fer grinding to e certain mesh (stil1l to de determined) ror
the most esonomiecal wet mugnetic rec¢overy and the liveration and
elimination of the éeleaterious materials., The Eachine uweed for this
dry separatiocn was a Dings Cross Belt Magmetis Seperator. The magnet-
{e rield was generated by using 100 Volte and 1§ Amperes, Periodie
testing of the nov-magnetic rejests with a hand magnet indleeated thas
& Very cleen seperation was being made,

(e) 8isve Tests

The S000 grems of 6 mesh Undersize rrom each Sectioca

Composite was processed in o standard Ro-Tap machine, allowing uni-
ferwly § minutes ror eseh sieve befare removing. A megnetie
separatica was rirst mmde om the total sample and eseh of the two
frections were processed through the mieves separately. The results
of these tests will be foumd in the appendix upder "Distrivution or
Velues" for eeeh Section.

Slnce this study wes being made on an unknown materiel, iv will
bo noted thas ¢ tep-heavy arrangement of gleves was used, memely, 8,
10, 14 end 20 mesh. This was done in order that the informesion might
be of possidle sseisstance to o person designing a mill ror the most
sconomieal separeation of this meterial into wvalues and waste. Pinal
¢conomic study may determine thet the & mesh and the 10 mesh material

sheuld de wasted rather than spending further momey on ite grinding



and magnetl’ - cepsrm Jan )

Welle the sc~called "Blacx Sands" ave very black when geen
in the ver{ous stresm beds, they are, in point of faet, very dirty
when emcountered in the virgin ground, being attsched to varyimg
size particles of silies, end costed with an Berthy Limonite., 1In
order to produce a high grade product, these elements must be broken
off end washed sway with weter. Some economical break-off point
axiste for the grimding of this material, but for the purpose of
this preliminary study, only a grind te 80 mezh and 150 mesh was
used, The results of the 86 mesh grind 1s recorded on the Sectiom
analysis sheets im the Appendix and a comparison of the 80 mesh grind
end the 150 mesh grind is recorded om the Distridution of Velues
Sheet, and, in the "Comparison Summary of Various Practions". A 40
mosh grind on the Composite of eamch alternate Section is @lso record-
od here, but the resulting product is very high in Phosphorous and
Titanium. These tests ere the results of grinding the sample by
hand on & bueking-board, with frequent sieving to insure the least
possible amount of over-grinding.

11. Gold epd Silver Assay - - Spectrographic Apnslysis,

In order to determine the presence of other values such as

Gold, 8ilver, Rare Barths, or other minerals, sometimes present in
these Sands, an assay for Gold and Silver, and a Spoctfographio
examipation of the rejectes from the magnetie separation of each
Seetion Composite were mede by the Arizona Bureau of Kines at the
University of Arizona. The results were all negative avd the reporss
fer saoch Section are imserted in the Appendix following tho two
peges of stetistical data pertaining to each Section.

12,

Prom a study of the analysis of the final produet on page 41
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of the Appemdiz, 1t wii3 be meen that a very high érado end desiradle
produsct ecan be prodused. The 40 mesh grind leaves considerable Titen-
jum with the Irem, which may be cbjectionable to many purchasers. The
Phosphorous 1s also high, and may be subjected to & penalty by scme
buyers.

Phe 60 mwesh grind produces a Phosphorous content similar to a
gtgndard ¥ipmesota, Kon-Bessemer ore, presently priced at $11.45 for
§1.50 Fe. at lake Erie parts, but the Pitanium at 1.47% 1s still on
the high side. The 1850 mesh grind reduces the Titenium to ,86%,
whieh should not meet with too mmeh objection, considering the ather
superior qualities of this product. In this grind the FPhosphorous
1s redueed to an averasge of ,047%, with five out of tenm Seoctioms
showing a Phos. of .034% to .045%. This Phosphorous combent, in the
Leke Superior distriet, would be ocalled a Standard Bessemer Cre
(velow .045% Phos.), and the present Minnescta price 1sa $11.60 per
ton for 51.50% Natural Iron delivered at Lske Brie. Ores from Mieh-
igan, 8O salled 014 Range ores, &re priced 2%5¢ per tom higher than
Minnesota ore, end Lump Ore from either distriect receives a $1.00
per ton premium.

Ik eddition to the chemical enalysis made by Lerch Bros., &
Composite semple weas made up from the high grade concentrate from
the 80 mesh grind on Sections 10, 11, and 12, and Holes B, C, D and
B. These hcles lis approximately along the sentral sast and west
saxis of a proposed open pit erea whiéh will be discussed later. The
purpose for meking this Composite of the high grade product was %o
ascertein by Spectrographic enalysis, 1f any deleterious minerals
such as Lead, Tin, Copper, Zine or Araanié were present, and to
determine if any other veluable minerals, such as Chromium, Vemedium,

Molybdenum, Hiekel or sthers might exist in recoverable quantities.



The results were uoga.{vo in all enses and the rmdbrt of the Arizome
Bureau of Mimes will be found on the following page

13. Rough Method for Detvermipipng Toppage
With 4rill holes apaced 1/2 wile epart, and samples taken to

only a 85 foot depth im this 10 square mile ares, no securate estim-
ate of recoverable magnetite cam be made., However, sinse some approx-
imete figure must be develcped for dlscussion purposes, the following
tebulation 1@ set up for use as & yard stiok,

1l Aers sontaine 43,560 aq £t

to & g%_&ggﬁ depth 1,089,000 eu.ft of sands
at 180 Ybs/eu. foot (pege 8) 1%0,680,000 1bs, n o w
£240 1lbs/long ton 58,3389 Tons . »
(average Ehfnatito Recovery
(on 10 Sections, 2.9% (page 41 App.) 1,692 Tons Hng;;tltcg

' é Pe.

on 40 aeres , 87,680 " »

on 640 acres (1 =q. mile) 1,088,880 * "
Area sempled, 10 so, mi. 10,828,800 Toms to 38 )

£t. depth)

14, Pogsible Open Pit Aree
By reference to Area Map, page 4% in Appendix, it will be noted

thet a falr degree of uniformity exlsts as to Undersize, Dirty Coneen-
trate and Coneentrate when viewed from the angle of the three-hole
Cemposite Seotion. However, the Map also ghows that there lg great
variation in the Iron Units for each individuel hole. Generally
speaking, all of the holes along the Horth line are low grado. Bost
of these were drilled from the bottom of Brady Wesh, ae may be seen
py reference to Surface Map on page 2 of text,

Pege 42 in the Appendix shows that for whole sanpling program
on 10 square miles, 288 Iron Units were present in the "Dirty Conm-
eentrate” which produced 2.9% of elean ooncentrate at 65,66% Fe.,
or, 78 Iron Units must be present in the "Dirty Cencentrates"” to
produce 1 ton of Magnetite with ¢5% FPe, from an 80 mesh grind,
Using this averuge as & yerdstick, a Poselble Open Pit eres, approxz-

14
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High Greads Magne tlic Concentrate cerrying 65 per cent irom -

Compositve Sections 10, 11,
Spectrograﬁhic Analysis.

Strong Moderate

Irom 8ilicomn
Aluminum
Magnesium

¢-Trace questionable

MRYALLURGICAL REBULTE OBTAIN
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Weak

Ca

Mangenes®
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Nickel

e .
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Robt.T. O'Halre
Asst.Mineralogist

ONLY APPLICABLE YO MATERIAL



' 186
imating 8 square _.les, has beem outlined om e following page im-

6luding omly the following holes:-

fRecoverable Fe 80
Dirty Concentrate @38% Fo. %0 a doptg

Esle Mo. Irem Units of 285 ft, within Pit Area
5.8 286 3.8
5.8 458 5.9
5.9 2318 2.8
8.9 210 2.7

.4 538 4.9

GHI Ave. 389 4.2

JAK " 2906 3.8

B v 470 8.0
DE * 392 5.0
¥ - 398 4,9
10.3 237 3.0
11.¢ 178 2.3
3.9 728 9.3
11,8 234 3.0
2.8 318 4,2
12.4 344 4.4
2.9 398 5.1
—tZeB 333 4.3
Average 340 4.38
340/78 is aleo 4,36

1t smmst be noted that the south line of Sections 10 and 11 have
po érill heles, dut B, C, D und‘x ip the south guarter of Seotion ©
were very good, J, A end K im SE} or Section 8, ae well eas the lone
Ecle F in Section 15 wers also good. Additional informatiom ie, how

ever, required to prove the tonnage within ths Pit eream. The tonnage

cemputation followse:

Lowg Tons of Sand per aore, 25 rt deep 58,339 Toms Sand
1t vecovery is 4.4% Magnetite, 65.0% Ye. 2,887 ¢ TFey04
40 Acres, 85 feet deo log,680 7 .
640 " " . ?1 sq. mile) 1,642,880 * .
5 square miles 8,814,400 " "

18, Cemelusions end Reccmmendations
1. ‘The study has proven that these Alluviel Sends do have

a Magnetite-Illmenite content of varying amounts which ean ve
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proceassd by foL grinding end Wet Magnet. )Saperation into a
very deeirable produet having no deleterlous components, The
gtudy has also indieated that ne Geld, S8ilver, Rare Berths, oF
csher velusble minerals are present in the rejects from the dry
magnets.

g, The eontinuity et depth hae not been proven. While no eppar-
ent regson seems t¢ exist for riecher peterial below the upper
28 feet from the geologieal deterieration of the @d jacent moun-
teine, still, whe lewest sample in the preesnt heles was somne
times vhe highest grado,’nnd, {n Hole “A" (Page 35 App.), the
Iron Unite from 85 feet %o 43 reet wers nearly double the Units
from O to 25 fest, If four holes were drilled to & depth of
60 feet, the answer would probably be found. Sueh holes should
pe drilled within the Pit erea end should best be located, twe
wishin 100 feet from the present 4wo lowest grade holes, and
swo ed jacent to the two highest grade holes. Buggested loca-
tions might be at 8.5 end 11.4 tor testing the low grade arees,
gnd at 3.9 ihd 12.4 far vesting what might 1ie below in the
present high grede holes. The reascn far suggesting & new
josation within 100 feet of & present hols is to study eontin-
uity over ahort distanees.

8. No sdeguate knowledge exists &3 to watrer availablilisy.

An aeeeptable product can not be mede economically in quant ity
without grinding, followed by wet magnetle separation. While
water is reported available in the Santa Clarse Vellsy, 10
miles away, 1t would be costly, hence a test for wager at or
pear the property seems imperative,

a«. As indiceted in the Lex%, vhe 6 mesh Oversize, eruched %0

40 mesh, ylelds magnetically 2.2% of {tvs own welght, or .9%

18
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of the tozal wnﬁlht, at 45.680% Fe. This nuxbrial, ground to

80 mess yields .5%7% of the whole whight wish 64,.41% Pe, similer
te analysis of the eoneentrates frem the Undersize. Simce the
¢t gging and sereening of this material will heve been pald for,
an economie study seems desirable covering the ecet of erushing
shis kind or material, the cost or grinding to 80 mesh, and the
subsegueat eost of magnetie recovery.

. Am esonomisc study should aleo be made of the most desirable
soperation point in the sersening operetion. It will be moted
frem the Sereem epalysis that only rfrem 100 to 150 Irom Units
ere caught or the rirst two sieves in the Magnetiec Fractiom

ef the "Dirsy Coneentrate”, These reside im rrom 15% to 25%

o1 the total & mesh Undersize. The eliminetion of this tonnage
from the subsequent high costs of grinding and wet magnetie
ssparation may result in en econocmie saving end & larger proris,
6. Should a deeiszion be made vo proceed with a elose economie
study of these Milling procedures, the advice of r. X, W. Davis,
tke so-called "Father of Minnesosa Teacenite” would bo'vory
valusble. He is now retired rrom the University of Minmesota,
and ia presently retained as a Comsultant by Reserve Mining Co.,
living at Silver Bay, Mimnesota. Reserve iining Co. operates

e huge Teconite Benefieciation Plant in Minnesota and is owned

jeintly by Armco. end Republies Stesl Corporation.

Respectfully submitved

5 / = ‘\“\

e d 'c ALy £ »&Q,M/

0. A. Sunédness

Registered Mining Engineer
Minnesota #1003

August 80, 1087

19
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EXFLANATION OF STATISTICAL DATA

¢+t ‘ollowing pages sre recorded the results of the varioeus
tests mmce om the 6 mwesh Undersize from the alluvial samds. Om the
le - =manéd page ror eaeh seetion, the square represents the Seetien,
om whieh is imdieated the position of the mine heles, At the loeatioen
of eaeh hole, the cheokerbosrd econtains the information for each §
tfoot sample in this hele. The.rirst column earries the aslphadetieal
desigmetion of eseh § footv sample. The seeond eolumn shows the
pereentage of ¢ mesh Undersize ss weighed and determined in the field.
The third eolumn shows the persentage of magnetvie reecovery from the
Underaize, as determined at the University. Column ‘4 relates this
recovery fream the Undersize to a reoovery from the tetal send as dug,
by simple multiplieation of the two rigures. In the fifth column 18
recorded the metallie irom, as determined by Lerch Bros. Laboratory
at Hibbing, Minnesota. A study of this column in each hole indiecates
that this &ry megnetic recovery is, in faet, a very dirsy concentrate,
requiring riner gripmding and water %o bring out its high grade values.
Iz the 6th esolumn, "Units", is recorded a figure which is the product
from multiplying the rigure in eolummn 4 by the figure in e¢olumm 5,
end multiplying the result by 100, It 1s a convenient term used in
compering samples of warying percentage reecvery and vearying irom
enalysis. In prectical dissussion an Iron Unit 18 1% of Iren riding
on any vehiele under consideration such as a pound (1b.0nit), or a
ton (tom Unit), or a car (car Unitv), or a foot (foot Unit), ete.
In this eese it is the percentage of Iron (Fe.) multiplied by the
percenvage of recovery, whiech in turn is multiplied by 100 in order to
produee & whole number for convenienee in diseussioa.

In the thres holes #8, #5, and #7 or #9 on the NE-SW diagonal

1ime of eseh Section, an additiomal ecolumn is added showing the



2
we s2.7e content of Jeh 5 feot semple. Also, ../ hole §& (the eenter

» .8 of eash 3%@%1&&5, Titenium was dstermined, and it is reeorded on
the left Rand side of the alphabetical eolumn.

s»eéaéary drilling was originally contemplated em the high Irem
unit aversge, and the low Iron unit average of eaeh guarter sesetioa.
Sush guarter section values are shown on ¢ach guarter sectiom of the
ey, but, beecause of apparent unirformity, thie zesomdary drilling was
dispensed with.

Below the Section Mep is reecrded the results of the Ccmposlite
sapples meds rrom holes #3, #5 and #7 or #9 and the megnetiec recovery
fram the Undersize, and such resovery related te the Total Material is
shown, and, seven eheamical determinetions sre shown ror each Compesite.
These results from oeeh Composlte are arithmetiscally combined end shown
as “Avg. Sec.-" in the tgbulation. In the lower right hand corner the
results frem an 80 mesh gripnd ere recorded, showing thes recovery per-
centags frem the Dirty Concentrates, and 9 chemiesl analysis of the
riniehed high grade eomcentrate, By multiplying this recovery by the
pereentage recovery of Dirty Concentrate from total, as shown under
"Avg. 8Sea.", the total percentage of reeoverable high grade magnetite
for the Seetiom 1s obtained. 1.e. for Section #1, 38% elesn concen-
trate recovered from 9.2% "Dirty Coneentrate® is 3,50% recévery by
weight of & olean consentrate earrying €5.54% Fe. for this whole See-
tiom.

(m the right hand pagsArcr each Segtion are tabuleted a dlatrib-
ution of values for each fraction of the sample, Irap Units lost amd
reeovered, Sieve Test results on the magnetis and non-magnetic frae-
tion of the Dirty Concentrate as well as & mathemetieal combination
of these, to indieate the physieal and chemical charaeteristies of

the erigina)l esample, At the bottom of the page is a comparison of



s« recovery amé sme ssis of the 80 mesh grind . the 150 mesh grind.
‘ne 40 mesh grind is aleo listed en the nltarntt; Sections where this
test was made, and 1t will be noted that the Phosphorous andvtho Titan-
ium sre both very high. ‘

Referring to Sectiom #£1, 1t 1s indicated that 688 Irom Units are
evailable in the semple. Ome hundred rifty-six of these Unite reside
{a the Oversise, and for this study, are comsidered as waste material.
However, 78 Units, or 17.1% by weight of the Oversisze snd 12.4% of the
totel Iron Unite are megneticelly recoverable by erushing to 4 inoh if
the economiss permit such resovery. Time 414 not permit a comprehen-
sive study of this Oversigze, but a Composite was made up of this mete-
rial, whioh had been érushed to 4®. This was further erushed to 40
mesh, megneticelly separated, end the magnetie recovery ground to 80
mesh and treated by wet megnetic separating. The results of this test
will be foumd in "Comperison Sumsary of Verious Frections" page No. 39.
Purther study should be given %o possible additienal reecvery frem
this frection.

Also, it will be noted that 432 Iron Units reside in the 6 mesh
Undersize, fram which only 277 Units, 16.2% by weight of the Under-
size and only 47.1% of the $otal Iron Units are recovered as a "Dirty
cConeentrate." This low reeovery, or apperent big loss of Iron ﬁhitl,
{m this Umdersize fractiom, indieated the need for a Pesrographioe
study to determime, 1f recoverable Hematite was present, end the nat-
ure end composition of this Iron., A sample of the rejeets from the
magretie separation was gent to Dr. G. M. Schwarts, State Geologist,
et the University of Minmesota, {in the absence of the Petrographer
at the University of Arizona. Mr. Schwarts's report is quoted as

follows:

"magnetiec rejects Nos. 1 and 2 combined.



The aan@l\,komsists of fine %o eoarssviollov sand and figely
grushed materisl.

An examination with a binosular shows thet the yellew eolor
'+ u result of earthy limonite on the greins. This was eheeked
vy treatment with hydroehloris eoid and tin which dissolved the
limonite. The solution when neutralized by ammonia gave a
brewn preeipitate thus verirying the solution of the limonite.
This i turn shows that part of the iron is present as earthy
limonite which 1s not recoverable exeept by solution. The
acid also shows that there is considerable ecaleium sarbonatse,
es cnée would expect in en environment where 6sliche is abun-
dent. After treatment with scld the sample has a light gray
eolor amd it is pessible to study the minerals better than
berere treatment.

The sample eomnsists meinly of quartz, feldsper, mica
(both musmeovite and bBiotite).

The prineipal iron-bearing mineral other than the dis-
solved limonite 1s bictite but this contains only a small
smount of irom.

There are a very rew opaque grains, some are slightly mag-
netie probably ilmenite plus & 1little magnetite, others are
nen-magnetie, probably ilmenite.

Petrographle Microscopie Exemination.

To verify the transparent minerals zome of the sand whiech
had been treated with HCl was erushed and exsmined im index
oile., Ae indicated by the binoceular examimation the prinecipal
minerels are quartz and feldspar. The feldspars inelude both
mieroeline and plagioclase. This indicates that the prineip-
al souree or the sand wes & granite. Minor smounts of scces-
sory minerals such as titenite and zircon wers noted.

Thiz exeminetion indiecates that most of the iron is
present as earthy limonite coatinge plus some in biotits and
that 1n either camse this 1s not resoversble.

NOTE: This is not the usual type or so-ealled "black
seand”. The usual type 1s derived rrom basic igneous rocks,
whereas this was evidently derived from a granite.

(Signed) G. M, Schwartz
July 23, 1957 "

Apperently the escaping Irom Units in the Undersize Fraction

do not reside in a recoverable Hematite and must be considered as an

uprecoverable loss,

A the third statistieal page ror sach Section, the report of

the Arizona Bureau of Minea, showing a Gold and Silver esssay, and a



o ographic anaAysiu)on the rejects from the mag&etie separation of
¢~ h Seciiem omposite has been inserted.
At :ne end of this Appendix will be found rour pages containing

8 Summery of the various items developed separately on the previous

page:s
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SECTION¥#]
Distribution of Values
Percentage Iron Units in Total —
Weight Fe Ti02 Total TLost Rec'y %
6 Mesh 0.S. hh 7 3.50 - - 156
uLQn L _.._-_ln.s.%.. 3 S U —
Total Sands lOO gé - %%? 188 8
Weighe
of
Percentage Whole o
Fraction Fe ~TI0Z |
s dotbal 100.,0 3450 - - bi .7 156 i
,aénetic 17.1 905‘/) S 7.6 /3 ) 12.11-
Yon=Mag 82.9 2,24 - - 37.1 83 2ks 1 |
ry Mag.Heads  100,0 7.8l 1.54 5543 432 i
{on-Mag.Rej., 83.8 3,36 1,06 4t o3 155 2644
.C,Rec'y. 16.2 30,35 4,01 9.0 277 L7.1
%111 Heads 100.0 30.85 4,01 9.0 277
"ails 4LC.1 10,55 7,20 3.6 38 6e5
ylime 21.9 783 2.20 2,0 16 2.7 |
*) Mesh Conc. 38,0 65,54 1.70 3.4 223 37.9
<leve Teat on Campusite of 6 Mesh U, 9. @
Dirty Conc. Rec'sy Non-Maz Reject Total 6 Mesh U.S. !
% Fe PIS‘ % F¢ TID? % Fe T102 |
ori 8 8.1 6,23 1.3C 8.0 176 .41 8.0 2,49 o5 !
10 15,9 8,46 1.21 14,2 1,92 ,71 1hs5 3,08 . (91 §
14 lho5 14.21 3.23 13.4 2.15 .70 13,6 4.23 1,13 ?
20 12,0 23.47 ¢ 70 11:5 2:48 455 11.6 5.99 1l.24 |
49 27.8 43,74  5.84 19.5 3.9< 1.36 20,8 12,55 2,33
80 18,2 54,12 3.76 16,2 4,80 2,34 1645 13457 2,61
loo lo? 5“.60 2031 3.6 "+o72 1032 303 8079 1014'0
200 1.2 48.85 2,14 8.3 4,00 1,u, 7.2 5.25 1.10
-200 b 25,38 . 1.97 5.3 3,52 ,65 bed 8599 _ <68

Total 100,0 30.4U 3.81 100.0 3.22 1.11 100.0 7.61 1,54

~-Lonveraion Factor Grinds Applicable to Dirty Concentrate. _
Rec'y Fe. Ph. Mn. 5102 A1203 Sul. T102 Cad Mg®
30 Mesh 38.0% 65.54 084k .18 3.65 1.18 ,006 1,70 .97 .3,
150 " 37.5% 66,98 .,072 .22 2,75 1.00 ,010 1,05 1,02 .42

WO " L9,76 58,63 243 = = 5,88 1,565 = =  LokO = = = =

i
|



UNMIVERSITY OF ARIZIOGRA
ARIZONA BUREAU OF WINES
ORE TESTING SBIZRVICE

July 30, 1957

Mr, 0. A, Sundness
Santa Rita Hotel
Tuecson, Arizona

Composite zampla Section 1, T8S, H12E assayed as follows:

Jold - nil
Silver =~ 1less thsn 2.05 cz. per ton

Spectrograpnic Analysis:

Strong Medium Neak Trace

Calclum Mancenese Strontium Gallium

Aluminum Iron Potassium Molybdenum

S1ilicon Titanium Chromium Nickel

Vagnesium Sodium Copper
Rarium
Lesd

@%’W-N

Ceoryce Roseveare
Metallurgist

Above determinations were made on the rejects from a

magnetic separation on minus 6-mesh undersize alluvial
sand,

METALLURGICAL RESULTS OBTAINED ADOVE SHOULD BK CONSIDERED AS ONLY APPLICABLE TO MATERIAL
CONFORMING YO THE CHARACTER OF THE BAMPLE UPON WHICH THE TESTS WERE MADE.
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2|0 |7} | 1 D7) ‘g3 | U D!
71 {292 20739.3%9;4 14 7! ;23 ra_.ca%zypiws D58 |»97 AR AT
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| Sl leep o | Lol e | - fESAL T L e e PO T T e
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SECTIONG§

Distribution of Values

Percantage Iron Units in Total
“Weight™ TFe ot ost ec'y
é Mesh 0.8, 39.7 2,85 = - 113 20.5
. 60 1,09 _438 79,5
Total Sands 100.0 5451 =~ = 551 100.0
Welight
% of
gfggggiggg Whole
raction ) 1 iy
¢.3.Total “IUﬁ?U‘ 2,85 = - 39.7 113 L
Magnetic 11.0 10.93 =~ - loly h8 8.7
Non-Mag 89,0 1.85 =~ = 3543 65 11.8
Dry Mag.Heads 100,0 7.26 1.09 60.3 438 .
Bon-Mag.Rej. 84,7 3.05 .82 51.1 156 280%
DQCQROQ'Y 1503 30059 2&61 9.2 282 Sl.
Mill Heads 100.0 30,59 2.61 9.2 282
Tails 51,0 8,52 4.37 3.8 32 5,8
suﬂ‘ 2007 7031 1.81 109 15 207
80 Mesh Conc. 38.3 66,79 1l.l5 3.5 235 42,7
gieva Test on Composit of & Mesh U. 3.
Dirty Ccng.Rog'ﬁ uggzuggﬁ_ﬁgi%%%% Total 6 Mesh U.%;
y e * °
On 8 7.5 5.k .92 7.1 1.61 1,85 7.1 2319 1.70
10 17.2  7.23 .66 143 1,61 1.04  1h.8 2,63 .97
U, 15,0 1ld.65 2.36 13.6 1,61 ,89 13.8 3.32 1l.14
20 12,0 23.79 UL.bhk 11.7 1.77 .60 1l.7 5.29 1,21
38 27.0 45,09 5.03 18,9 2.97 1l.bhl  20.3 11.79 2.17
17.4 54,01 2.42 16.0 3,86 2.38 16,2 12,25 2.39
100 1.7 53445 2,04 3ok Le02 1,33 3.1 8,27 1.39
200 1.3 47.76 1.73 9.6 3.70 .99 8.3 4076 1,01
%299._~.‘42~_213é1__lgik; Sale 3483 3,29 _ ha7 3,95 3.2k
otal 100.0 29,54, 2.92 100.0 2.62 1.4l 100.0 6.83 1.67
Gonversion Factor Grinds Applitable to Dirty Concentrate.
Rec'y Fe, Ph  Mn. 5102 A1203 Sul.
80 Mezh 38,3% 66,79 .,072 ,32 2.45 1,653 0806 ﬁf?? ?S% 1510
150 37.3% 68.2L .03k 16 1,75 1.00 ,006 .80 .30 .47

No Test made.

T e R
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UMNIVERSITY OF ARIZONA
ARIZONA BUREAU OF MINES
ORE TRETING SERVICE

July 30, 1957

Mr., O. A, Sundness
Santa Rita Hotel
Tucson, Arizona

Composite sample Section 2, T8S, R1ZE assayed as follows:

Gold - Trace
Silver - Less than 0,05 oz. per ton

Spectrographic analysis:

Strong Medium Weak Trece
Calcium Chromium Strontium Lead
Aluminum Manganese Potassium Rarium
Silicon Iron Rickel
Magnesium Titanium Zinc
Sodium Silver 7
Copper
Molybdenum

e M Fiian

George Roseveare
Metallurgist

Above determinations were made on the re jeots from a
megnetic seperation on minus 6-mesh undersize slluviel

sand,

WETALLUNGIEAL. RESULTS GOTAINGES ABGVE SHOULD BF CONSIDERED AS GNLY APPLICABLE TO MATEMIAL
CORPONIING TO THE CHARACTYER OF THE BAMPLE UPON WNICK TRE TESTS WERE MADK.
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SL A TION 3,T-8-5 R-12-E.

MURMANILL

®#32 EL: 1205

EXPLORATION

® 33 gL :i25l
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SECTIONG3

Distribution of Values

We {gﬁt H TIEZ Total Loat Rec'y
6 Mesh 0,S. 122 26,8

UoSe 59,3 333 3.2
Total Sands 100.0 L.5 455 100.0
Weight
Efgggggggg of
raction @ Whole
J*S Tot‘l l%og goiw = e 1&207 122
M.tic ® I - - 05 59 1300
M"“lg 81&90 108}9’ - . 31%.2 63 1308
Jry Mag.Heads 100,0 5,61 .94 59.3 333
ien-Mag.Rej. 86,6 e T2 .82 51.4 140 30.8
7.C.Rec'y 13.4 24,31 1,72 7.9 193 b2 ok
i 1]l Heads 100.0 24,31 1,72 TS 193
T&ila ‘0306 5.83 .91 3-4 20 ‘&o‘&
3lime 25,0 5:75 3 07 2,0 11 2oky
#0 Mesh Conc. 3l 64,74 1.77 2s 162 3546

Dirty Conc.ﬁRec'a B Non-Ma‘.Re ect. Total 6 Mesh U. S.
% Fe 2 4 Yo TI02 i Yo Ti02

On 8 9.8 5,27 1.00 7.9 1.8L .64 8.1 2.38 .70
10 20,3 7.26 1,02 12.9 1l.92 .51 13.9 2,94 .61

1 15,7 11,18 1.70 12,7 2,00 .40 13.1 3.44 .60

20 11.8 19,40  4.20 10.8 2,16 ,37 1.0 4,59 .91

38 22,7 4#0.71 4, 17.4 3459 .60 18,1 8.63 1.23

15.4 53.08 2,82 15.3 4.15 1.86 15.3 10,57 1.99

100 1.5 52,04 1,50 3ok 3.83 1,17 3.2 6,90 1.19
200  le3  Aheb62  1.46 10.0 3.99 .93 8.8 Lo76 9%

=200 g.j 15.57  1.32 a6 3283 237 8,5 koll .39
Totall00.0 25.4 2,57 100,0 3,04 .76 100,0 5,91 1.00

Rec'y Fe PR. Mn. 5102 Al203 Sul. Ti02 Ca0 Mg0d
80 n.-h 1ol 6474 076 J2h 3,76 1,27 006 1,77 1.56 .57
150 30.,5% 66,09 .057 .22 3,56 1,40 .008 .76 1.36 . b8

w # 3“08% 60.51 0231 - - 5081@ 2950 - - 3,26 - - - =



UNIVERSITY OF ARIZ0MA
ARIZONA BUREAU OF MINES
ORE TESTING SERVICE

July 30, 1957

Mr, 0. A, Sundness
Seanta Rita Hotel
Tucson, Arizona

Composite sample Section 3, TBS, R1Z2E assayed as follows:

Gold - Trace
Silver - Less than 0.05 oz. per ton

Spectrogrephic Analysis:

#
i
%
w
#
8
.
o

Strong Medium Weok Trace
Calceium Chromium Strontium Lead
Aluminum Manganese Potagsium Nickel
Silicon Iron Sodium Silver
Magnesium Titaniun Zinc
Copper
Molybdenum
Zirconium

AN

George“Roseveare
Metallurgist

Above deterwinations were made on the rejects from a
magnetlic separation on minus 6-mesh undersize alluvial

sand.

NETALLURGICAL REBPULTE OBTAINED AROVE SHOULD BE CONSIDERED AS ONLY APPLICABLE TO MATEMIAL
COMPORMING TO THE CHARACTER OF THE SAMPLE UPON WHICH THE TESTS WERE MADYL.



$ICTION 4.T-8- .R-12-E.

MURMANILL EXPLORATION
¥ 53 EL =046 * 42 EL:ioso P43 EL=1G3
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, Fe Units SW Va4 23% l Fe UniTs SE V4 227
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A..quo 4998 219 215 24,_1 by, 04 133 85222189 M 58 l4685273&Lj
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SECTIONG

Distribution of Values

mwpn._iﬂrnﬂniﬂss._,__ Iron Units in Tot
eight Fe T102 ota o8t ec'y

6 MaSh OOS. IQO-O 30310 - 1320 2502
- .G QQ.% g.gg .10 198 That
Total Sands 100, 5.32 - 532 100,0
Weight
of
Fraction Fe Ti02 Whole
Magnetic 2440 7933 - 9.5 71 13.4
’m‘”&g- 7600 2.0 - 300“- 63 1108
Jry Mag.Heads 100.,0 6,64 1.10 60,0 398
R%On-KagoRej. 8306 3015 075 5002 158 29'7
3, C, Rec'y l6.l§ 2‘&.‘}6 2051 908 2&'0 ‘.501
#i 11l Heads 100,0 2hokb 2.51 9.8 240
fails k2.4 591 e 70 ) 26 ko9
jlime 2506 5.75 1016 205 ls 2.8
3 Mesh Conc. 32,0 64,02 2,00 3.1 199 37k

1ave Tastk oo G - Tect Total 6 Mesh U.S.
Rhicyrx fonge Hasds Fe Ti02 5

1,60 .61 6.4 2,58 bk

C
20 Mesh 32.0% 64,02 .066 o2& bo47 1,02 006 2,00 1
150 » 30.6% 66,57 ,ou8 .18 3.02 1.30 006 1.05 1l.22

LO n No Test made.

Reciy: Fe, Ph. Mn. Ti02 Al203 Sul. T102 Cal M%O
o 73 .63
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UMIVERETTY ©F ARIZORA
ARIZONA BUREAU OF MINES
ORE THESTING SERVICE

July 30, 1957

Mr, 0. A. Sundness
Senta Rita Hotel
Tucson, Arlzone

Composite sample Section L, T8S, R12E, assayed as follows:

Gold - Trace
Silver -~ (0.05 oz. per ton
Spectrographic analysis:
Strong Medium Neak Trace
Caleium Manganese Potassium Nickel
Aluminum Magnesium Sodium Copper
3ilicon Iron Molybdenum
Titanium Chromium
Strontium
Lead

Barium

B N R

George Rosevesare
Metallurgist

Above determinations were mede om the rejects from a mag-
netic separation on minus 6-mesh undersize alluvial sand.,

METALLURG MEAL RESULTS OBTAINED ARGVE SHOULD BRI CONSIDENED A6 GRLY APPLICARLE TO MATBRAL
CONFORMING TGO THE CHARACTER OF TWE BAMPLE UPON WHICH THE TISYS WEAY MADE.



S CTION 5 T-8-S, .¢-12-E.

MURMAMILL EXPLORATION

* 51 EL 970 * 52 EL:009 ® 5.3 EL: 104G
MagNETICY - MAagreTics MigRETICS v.s,
ﬁlz‘ A3 1TOT. ¢§ n&vs u.s. [ous. [T | Fe [ us us. [TOT [Fe \TB | HaO
@ £3 z £ | » r ® = % o Wo kS %> = 7o B
slA|saoa|58)138 80 79|80 3241|152 8314.2 /35241 84]1.9
. 2 -]
oiBlei 7948 268,129 Ble! (112 |08 |24) )1 04 P‘Ts 7572 |2%4137(22
5 C |Gl : 4 5 e R 1
SC1@! 17T 147 zeoyize] Clsslzo i BT 108 © 158 (p1 4723, 5828
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SECTIONG$s

Distribution of Values

Percentage __.*Ixan_nninn_in_xn&al.%__
Welght e Total Lost Rec'y

6 Melh O.So 3903 2093 0610 115 2505
UaSa 60,7 Rab3 ‘%h 336 Tho
Total Sands 100,0 o5l .62 L51 100,
Welight
Percentage ;2 o%h
Fraction Fe Ti0Z2 VWhole
0.5.Total 100,0 2,93 Ol 39,3 115
Magnetic 17.5 5elsly .80 6.9 37 8.2
Non-Mag. 82.5 2,40 « 60 324 78 173
Dry Mag.Heads 100,0 50,53 G4 60,7 336
Non-Mag.Rej. 87.3 2,87 75 53s1 155 kol
D, C. Rec'y 12,7 23.83 1.70 7.6 181 L0, 1
Mill Heads 100.0 23,83 1l.70 76 181
Tails 43,6 7.68 2,17 3.3 26 5.8
Slime 28,4, 6,72 1.27 262 16 35
80 Mesh Conc. 28,0 66,35 1l.40 2,1 139 30,8
Uil ﬁiﬂ!ﬁ_mgﬂﬁ_ﬂﬂwgﬂﬂﬁﬂﬂiEﬁ_ﬂiﬁéuuﬂﬁh_ua_ﬁx
rty Conc. Rec'y. one o Reject.
ty Cong. Rec g,  NopMag, Relnt® Togal o Heah. s
On 8 5.8 o888 .67 5.5 2656  o25 5.6 2,87 .31
10 13,9 6,40 1.38 11,5 1.76 30 11.8 2.46 o8
1  18.4 9.28 2,53 1hok 1,92 oL 14,9 3.08 .83
20  lhol 16,65 L.84 12,6 2,08 ¢ 53 12,9 L.,16 2 T8
gg 2600 36.82 )*.52 21.2 2.72 960 2108 7!90 1.20
16,5 49,15 3.24 16,5 3.68 1.34 16,5 9,48 1.58
100 2.1 51,71 1.92 2.8 3.84 1,34 2.7 8,57 1.40
200 1.6 44,98 1,55 Tele 3436 o6l 6.6 ko662 67
-200 le3 22,25 1,26 8,1 3,28 « 50 7.2 3.72 tﬁ%
Fotal 100.0 25,06 <Z.75 100, 0 2,69 006 100.0 5,54 )

Rec'y Fe Ph. Mn. 8102 Al1203 3Sul. TiOZ Cao 0
80 Mesh 28.0% 66.35 063 .22 2,99 1.80 .006 1l.40 2,23 .80
150 " 28,1% 66,35 L047 .20 3,11 2.20 008 .91 1.90 .61

LO " 37.7% 6Llek7 J204h = =  Lhe58 2,82 - - 3,78 - - - -




UNIVEIRSITY OF ARIZONA
J ARIZONA BUREAU OF MINES .
ORE TESTING SERVICE

July 30, 1957

Mr, 0. A, Sundness
Sants Rita Hotel
Tucson, Arizona

Composite sample Section 5, 78S, R12E assayed ag follows:

Gold - Trace
941lver = 0.05 oz. per tomn

Spectrographlc Anaslysis:

Strong Medium deak Trace
Calcium Manganese Socium Lesad
Aluminun Iron Chromium Copper
Silicon Titanium Molybdenum
Magnesium Strontium
Nickel
Zine
Silver

seorge goseveare

Metallurgist

ibove determinations were made on the rejects from a
magnetic se-aration on mipus 6-mesh undersize alluvial
sand,

METALLURSICAL REBULTS OBTAINED ABOVE SHOULD BE CONGIDERED AS ONLY AFPLICABLE YO MATERIAL
CONFORMING TG THE CHARACTER OF THEX BAMPLE UPON WHICH THE TESTS WERR MADK.
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SECTIONS 1 TO 5 AND SECTIONS 87012
AND PORTION OF SECTIONS I5&1\7, T-8-5.R-\2-E.
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SECTION#8

Distribution of Value
Weight Fe Ti%2

1%

Total Lost Rec'y 3

6 Mesh 0.8. 43.0 2.82 - - 121 24,7
e AZu0  fubT .07 369 7503
Totl Sands 100.0 I}Q9O - ‘}90 lWOO
Weight
% of
whole
Fraction Fe T1i02
0.5,.Total 1000 2,82 - - 43.0 121
& Magnetic L4 10,09 = = 642 62 12.7
an-Mag. 85.6 1.60 - - 36-8 59 1200
Dr'y MagoHQadU 100.0 6010'7 ’87 5700 369
» M"MORejo 8607 3-05 o7l ‘#90‘6 150 30.6
& D.C.Rec'y 13,3 28,79 1,95 7.6 219 blvo7
Mill Heads 100,0 28,79 1.95 7.6 219
Tails 34.8 6.25 2.87 2.6 16 3.3
Slime 2700 5093 1033 2.1 13 207
80 Mesh Conc. 38.2 65,48 1.56 2,9 190 38,7
Dirt . Non-Mag.Reject fotal 6 Mesh U, S.
e 102 % ﬁo {02 Y
On 8 5.2 5,92 .66 L.t 1.68 .40 L6 229 ololy
10 15.6 7.28 085 11,0 1.60 ol4b 11.6 2.58 .53
14 14,0 10,57 2.02 11.4 1.76 ole3 11.7 3.11 «67
20 11.4 18.97 3.20 10.8 2,00 w52 10.9 4,29 097
38 26.2 k450 5,12 19,5 2,96 1,10 20,4 9,81 1.76
21.6 56.91 2,75 16,0 h.go 1.7 16.7 13,10 1.88
100 203 57079 l.6l+ 303 30 ‘+ 1060 302 8095 1060
200 2.1 52,99 1l.66 12.2 3.36 .81 10.9 4&.57 .83
=200 1.6 20,49 1,27 11,2 3,52 .70 10,0 3,86 o713
Fotal 100.,0 31.81 2.84 100,.0 2.88 .90 100.0 6,60 1.15

Conv 1 actor Grinds able to Dirty Conceugrate,
Rec'y %e. Ph, Mn, 5182 A1203 Sul Ti02 Ca0 M%O
80 Mesh 3802% 65010'8 .078 «20 3.70 1.34 0008 1:.56 «b5 623
150 " 37.5% 67.65 .0h2 .20 2,66 1.52 .006 .83 .71 .25

LO No Test made.
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2 UNIVERSITY OF ARIZONA 4
ARIZONA BUREAU OF MINKS
GRE TRSTING BERVICE

e O A, 3undness
;enta Rita Fotel
fieson, Arim na

onpresite samcle Section f, TR3, R12F, assayed as fnllows:

sbectrogranhic Anslys!g;

T4 -9 N 3 oy =
strong iﬁjiug Neak Trece
Caleium Meg nesioam Chromium strontlam
aluminum T¥HOR Potessium Lesad
Silicon Titanium Nlekel
Merncanesge Siiver
Soadiam Zinc
’ & Spper

Molytdenum
Sarium
Zircarntom

Pt -
\ ey

. .'\. / S

/\e:fiwﬁyb oS Ig%ﬁ%&wwﬁﬂ¢%
enrsae Hoseveare i
retallurpist

Above determinations were made on the rejects from a
magnetic separation on minus b-mesh undersize alluvial
aand.

METALLURGICAL RESULTS OBTAINED ABOVE BKOULD BE CONSIDFRED Ag OMHLY AFPLICABLE TO WMATERIAL
CONFORMING YO THE CMARACTER OF THE SAMPLE UPOM WHICH YHg TRETS WERE MADE.

o



SE/4 OF SECTION 8 7-8-S,R-12-E.

MURMANILL EXPLORA, -ON
% EL:=7 ® BL o7 *1 EL:? v i
MA(,,NE_"’M_ < NCALNETICS p LAALNE Ay aE,
SIRY (8 WAl L L L o [F [ FS e T LMCIALH:
Q’:ﬂ A -, } poc _ ‘ = o 5 ‘.u Ill s
E SLTﬁ.?L%Fﬁ.f??\izaz (7 _1 17 103179 [203 ZoaliB wSun\ 7z '3esl217i g
ol B oo 4 . ol B 4 o 'n

LICHTEILERS 2l w2 208 )29 48320 2.0 | ;,_,EE,_J_Z_‘.' 78329(257 12
wlCleg s ey yaliaT 8 Cig7° zzz‘lz‘luse'uo 3(. C e IBSUZ22 22317232

l,__,‘_wv.___L _“-fA‘. _.,,_.. +._...._ e L.. S O S P 5t 0 48
2D o5 201 I3l2|4 280 372 0153 zazma.zesﬂs 3o ‘0 58 203 18 Z:cﬂaoz 24

, R +—-~-~—1,_~- -.-—-——J o -T-——--. _—— T —_— e 7—;--—. e

B 174 242179 373¢.(.6>9‘ ‘B iS4 131 72 95 138 '2.9 | E 59 193‘05404@3@ .9
N A o R ‘aa Ao 'T B e e o b e RSP SRS
@l F «o?,ZO\ 135 327 Taar 4o F {7 122,8“7}423'37BA 9 E . 77 ‘205!58!7‘, 599 1.8
©- =B [ies]i 2 o 834512 3 ) o lez 72 o7 w5285 2.2 i @5 \e9 (109,327,357 1.4

DirTy CORCENTRATES

MAGRETIC CORCRMTRATES ComveErRsion FacTow

ComposiTe CJ H-1 80 Mesk GRI\ND !
Comay T Mas | US Tig:;;m:‘: Taime. | taia. | |
e ‘C'_E.“J i e e, | i {O .
- =% | B4 jmog Jl —= i ==x |- L S
enTeran (103 (547 650 1382 1356 262 1900 ]
P 1253 | 296 76 |l6125 11026 954 3) B4
oow Jizse o lewd = =]
L A 20 R |
 swe 33vo - flzes -
Malos | 49, - = [ — - =
s et o eesl s o]
TCe |205 118 14 Jl140 470 263 230
ca0 |90 | - - L7
NMgC | 34 | —
St /4 J'Fe‘.)mfb 329  Moisture__ 2.2 __ %
<ec /ipsqcutt ! 20 caliche .. .. _ %
a LMQQ Rec 393  poulders_. O ___ 7

O A DONDNESS




SE 1/ S

19

ECT I 0 N_#8

Holes G

- H

Distribution of Values

Percentage .Ixnn~UniLﬁ_in_In&al...%_
Welght Fe. 1 Total Lost Rec'y
6 Mesh 0.0, 35,0 2,84 - - 99 17.1
UaSs__ 65,0  7.39 Llabl 480 82.9
Total Sands 100,0 5.79 - - 579 100,0
Weight
% of
Percentare Wwhole
A Ezag&zgn__E§¢___L“Q§
0..5.Total 100,0 L - - 35,0 99
Macnetic 14,7 10,07 - - 5.1 51 8.8
Non~Mag 85.3 1,60 - - 23,9 L8 8.3
Dry lag.Heads 100.0 7,39 1,64 65.0 4,80
NOI"L"'M&%.RQJ. 8“02 2.80 l 1‘-1 51407 153 26.1-}
D.C.kec'y. 15,8 31,8L 2,90 10,3 327 56.5
Mill ieads 100.0 31.84 .90 10,3 327
Tails 35,6 10,26 L7770 3.7 38 6.6
Slime 26,2 954 2.6L 247 26 Leb
80 Mesh Conc. 3842 67,25 1.40 3.9 263 L5k
dieve Test on Conm Qoslte,of‘é Mesh U. J.
Dlrty Conc. Rec! - giect . Iggal 6 Mesh U.S
o Fe. Ti02. % Fe. Ti02 % Fe. TiGC2
Cn 8 6.7 he52 .90 6.4 l.68 L6 5, 2,31 «53
10 Le3 7475 1,52 12,9 1,52 .46  13.2 2.61 .65
14 lh 3 10,63 2,05 3.1 2.16 LG 13.3 3,60 .68
20 11,7 20,30 3.20 117 R.C0 .55 11.7 4.92 G7
LO 28.3 L 28 LJbhi 20k 3488 1,71 21,7 12,17 2.2%
&0 202 54,67 2.57 16,9 L40 2,406 ATl 43,72 2,43
100 2,1 56,27 1,91 3.4 L.56 1,060 3.2 3.95 1,70
2OO 1.6 48,84 1,80 8.4 4L.,40 1,12 T3 602 1ls lh
Total 100,0 31,12 2.41 100.0 3,11 1,15 10G0C.,0 7.59 1, A2
—.wonversion F aﬁxzﬁblﬁ,&Q_Q&rxx_AQnsgnizsnxL
xec'y Fe. P, Mn. 5102 Al203% Sul. Ticl Cal ligO.
Beb32.2%  67.25 069,156 2.05 .90 UG5 1,40 .G .34
* 58,8% 68,05 046 Al 1,76 .81 09 1426 .72 .25

.0 Test made.
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VRIVERSITY OF ARIZOMA
P ARIZONA BUREAU OF MINES
ORE TESTING BERVICE

July 30, 1957

Mr. 0. A. Sundness
Santa Rite Hotel
Tucson, Arizona

Composite sample Section 9, T8S, R12E assayed as follows:

Gold - Trace
Silver ~ less than 0,95 oz, per ton

Spectrographic Analysis:

Strong Medium Weak Trace
Celcium Mangasnegse Chromium Strontium
A Luminum Iron Potassium Nickel
Magnesium Titanium Sodium Copper

Sllicon Molybdenium

Zes\/ Basoeso_

George Hoseveare
Metallurgist

Above determinations were made on the rejects from a
magnetic separation on minus 6-mesh undersize slluvial
sand,

HEYALLURGICAL RESULTE OBTAINED ABOVE SHOULD BE CONSIDERID AS OHLY APPLICABLE TO MATERIAL,
CONFONMING TO THE CHARACTER OF THE BAMPLE UPOM WKICH THE TESYS WERE MADE,
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Percentare Iron Units in Total
Weight Fe Ti02 Total Lost Recty o
6 MeSh OQu¢ 42‘7 3.39 - - ; l[y5 2799
Uegs.  57.3 Pk 269 374 121
Total cands 100,0 5.19 - - 519 100,0
Weight
o of
—_——rtercentarcs Jyhole
Fraction Fe _ TiO2
P 0.5.Total “150.C 3,39 o= h2e7 145
@ Magnetic 1343 8,80 -~ - 57 50 9.6
: Non-Mag 86,7 2,56 - - 37.0 95 18,3
® Dry Mag,Heads 100,0 6,53 «69 57.3 37
| Non,Mag.Rej. 86,3 2,90 bl 49.4 142 27 4
i D.C.Rec'y 1367 29.39 2.4 7.9 232 Ld o7
Mill Heads 100,0 29,39 2.44 7.9 232
Tails 3856 " 8. 8 4..1.() 3¢O 25 408
Slime 2L.7 8,00 2,00 & .ol 16 e |
80 Mesh Conc. 36,7 65.79 1.01 2.9 191 36.8

Sieve Tect on CouDQAALe_QA_Q_Q~Mﬂﬁh_ﬂL_aa
1

an%l-gﬂﬂﬁx_ﬁﬁﬁ.%_ uhﬁassi IQ%ﬁlméwM£nh~M¢~SA
Fe 0102 ‘&‘ Ti02 Ti02

(ST 7.0 5,52 ,98 2 l 61 « 50 643 2,19 .57
10 16.7  6.23 .90 12.8 2,10 .50 13,3 2.79 .57
14 13.7 11..3 2.02 2.4 2.34 . Wik 12,56 3.61 .68
20 11,2 20,30 3.73 11,1 2.3k G40 11,6 4,77 .85
10 25.7 L4683 4,48 19.2 L.11 .50 20,0 11,06 1,18
80 20,1 54,91 2,65 lo.1 2,82 .93 16.7 11,27 1.21

100 22 Shelsd 1,060 Je2 Lekh3 1.64 3.1 9,32 1.64
200 2,2 23,59 2,43 9.5 3.95 oy 7 Bs5 4.85 e 54
=2 0] Ja2.. 25,38 1.7h Qo5 347 .50 8a4_ 3,89 252
Total 100,0 29,87 2.72 100.0 3.01 .58 100,0 6,61 .87

Conversion Factor Grinds Applicable to RDirty Concentrate. .

Rec'y P, Ph. Mn. Si02 Al203 cul. Ti0? Cal Mg
O Bicsh 36,77 65,79 063 .20 2.95 1.5 00 1.1 .80 .4
¥5 u 36 l/o 670?3 ,OL.,? 018 3363 lnou 000 o79 .70

o No Test made.
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Ph 258 - - 076 -~ - —
B . = - 5 . —
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Ut ION
Holes B = C =D = E

Distribution of Values

84

Iron Un%ts in Total
ota at Eec’y 4

Welght Fe Ti02
6 MQSh OQSo 3008 3.21+ e - 100 1.591
563 809
Total Sands 100.0 W63 - - 663 100.,0
Weight
of
———torcentage
Ezgghinn__za___xigz
0.8.Total 100.0 Fely = = 30.8 100
Ma'gnetic llirnz 10.7l+ - LP-IO- ll'7 7-1
Non-Mag. 85,8 2.00 = = 26 ok 53 8.0
Dry Mag.Heads 100.C 8.1k o 73 69,2 563
Non~Mag.Rej. 8l 0 2.89 o 40 58,1 168 25.3
D.C.Hecty 16,0 35.72 246 11.1 365 59.6
Mill Heads 100,0 35,72 246 1l:d 395
Tails 32,2 1lo54 3,83 3.6 6ol
Slime 3.2 8,98 2.70 2.6 3.6
80 Mesh Conc. b 6 67,09 1.3k Le9 329 49,6
omposite of & Meah Ua 3.
Dirty Conc. Rac' - i Total 6 Kegh U,S.
%y e ' Fe Ti02 a
On 8 Bk 5.61 Lei7 5,9 1l.76 51 5:8 2.3 .65
10 12,0 Lo T 1.38 12,1 1.52 .51 12:1 2.9 .65
14 12,0 11,62 2.45 12,7 1,92 .61 12,6 k6 .90
20 10.6 23,08 L.70 11.6 1.93 .48 11.4 5,20 1.13
go 30.8 47.61 6,05 20,5 345 .51 22,2 13.58 1,78
0 24,6 58.27 Je31 16.8 5.05 2,00 18,1 17.11 2,30
100 2.2 56,75 2,16 3.9 5,29 .92 3.6 10.48 1,04
200 log giﬂgg %096 30% gogg egﬁ 2&}; 5690 063
"ZQQ o l9 125. 2 o . "
Total 100.0 36.22 3.81 100.0 3.18 ,79 100.,0 3070 1.29

Factor Grinds Applicable t
Ph  Mn. 8102 Al203 Sul TiO02 Cal Mg%

Rec{y
80 Hesh Mo‘% 67009 0076 cl? 2030 .8‘& 0007 105“’ 051 025
150 " 43.2% 67.81 .043 .16 2,16 1,00 ,004 o8k 51 .23
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UNIVERSITY OF ARIDDINA
ARIZONA BUREAU OF MINES
ORE TEGTING G8RVICE

July 30, 1957

Mr, 0. A, Sundnessa
Santa Rita Hotel
Tucaon, Arizona

Composite sample Sectlon 10, T8S, R12E, assayed as follows:

Gold - nil
S4lver = less than 0.05 oz, per ton

Spectrographic Analysis:

Strong Medium Weak Trace
Calcium Chromium Strontium Gellium
Aluminum Manganese Nickel Lead
Siliceon Iron Zirconium
Sodium Titanium Silver ¥
Potassium Magnesium Molybdenum
Copper
Zine
Barium

o SR

George Roseveare
Metallurgist

Above determinations were mede on the rejects from &
magnetic separation on minus 6-mesh umderslze alluviel
sand,

METALLUREICAL NEBVLYE CRTAINED AROVE SHOULD RE CONGIDRRED A6 ONLY APPLICASLE TO MATERIAL
GHNCGEMING TO THE CHARACTER OF THE BAMPLE UPOH WHICH THE TUSTE WERE MADK.
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T 10N 410

Diotribution ¢f Values

e Parcentage Iron Units in Total .
el it Fe  Ti0% Total Lost Rec'y
6 liesh 0.2. b3 et 2 T4 - - 117 2he2
Uale . 57,0 "5.ag LY 30 73.8
Total Cz:ds  100,0 4,47 547 T '15%75
Weisht
i Of
Percentage ~ whole
Fraction Fe TiC2
Oc&oTotal lUOoO 2-71 R S wﬁ\ao ll?
lacnetic 12.3 8,76 - - T L7 16,
ENon-iac B7s7 l.B& - - 377 70 1547
& Dry Maz. Heads 100.0 5,89 .97 57T 330
Non.baz.Rel. €8.3 J.23 52 Gl o 163 3645
D.C.aitec'y 1ls2 2621 2,1k Goly 167 3T
111 iieads 100.,C 26.21 2.14 Ol 167
& Tails 33.5 Te¢3 3425 2,5 19 ot
B S lime 2845 6.0 le56 1.9 1z 2.7
BB 20 Mesh Conc.  32.7 65,13 1.34 2.1 136 230.4
2igve Test on Lompgs.tg oL ¢ Mesh U, 5, ,
QLLhz MQQLI“EQQ“‘ L -Mage.eldest Togal £ Mesh U.5.
Fe TiG.2 e Fe TiC>2 » Fe T1i02
On 8 8.6 5.61 60 G2 Lek5 057 6.5  2.15 .58
10 16,6 6.70 .5 1z:0 1,29 ,30 13 . 2.1% 50
lA li.o 9,52 .53 12.0 1.7 .54 12.2 2.0 5%
124 17.5% ey 10,6 2,10 .58 108 Lok b2
g 23,4 35.51 3otk 18:.9 2382 &4 1v.4 7.6C 1,08
O 1-7-’/ 50036 2096 l?-b Lool& uC\.) 1700 9007 099
100 2.8 52,30 1,00 Lol 452 b1 3o Bouk .64
200 2.5 49,15 1,65 B:5 Led8 L5 7.2 6,02 ,88
=200 Lok 31,80 1,68 _lQ&Q.“}xizngiQ_m_ Dk Lo 38 82
Total 100.C 25.53 1.31 102.C 2,86 .60 100,C 35,41 .76
Caonversion Factor Grinda Applicable to Dimty Concentrate.
= nec'y Fe Ph o3 £i02 43203 Sus. T102 Cal NgO
B 20 Mech 32,7 65,13 ,075 it .70 1.8 0057 1036 1.00 o4l
: 1° ” 31l0x 7631 LC33 2 2.300 1,200 LU07 « G o83 .30

8§ .0

No Tesu wade.
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ARIZONS BURRAY OF BINES
ORE TEITING [ERVICE

July 30, 1957

Mr. 0. A, Sundness
Santa Rita Hotel
Tucson, Arizcna

Composite gample Section 11, T83, R12E, agsayed s follows:

Golad - nil
31lver - less than 0.05 oz. per ton

Spectrographic Analysis:

Strong Medium Weak Trace
Calcium Manganese Strontium Galliwm
Aluminum Iron Chromium Lead
Silicon Titanium Potassium Zirconium
Magnesium Sodium Nickel
Silver
Zine
Copper
Molybdenumnm
Barium

Gesorge Roseveare
Metallurgist

Above determinations were made on the rejects from a
magnetic separation on minus 6-mesh underaize alluvial
aand,

HETALLUBGICAL RERULTS GUTAIMED ABOVE SHOULD K CONGIDERKD AS ONLY AMSLICARAY TO MATERIAL
CONFORMIAE T6 THE CHARACTER OF THE BAMPLE UPON WHIGH THE TE8TS WERE MADK.
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SECTION#L

pistribution of Values_
Percentage iron Units in Total
Weiht e T102 Total ~ Lost  Rec'y %
6 iesh C.3. 39,0 2,96 - - 115 213
UeQa_ 61a0Q £.94 80 &5 8.7
Total Sands 100.0 5,40 - - 6 5 100,10
“EIg}
‘o of
. ....Percentage . Whole
: Eliﬂ&;ﬂn_.ELM
0.5.Total 100,C 39,0 115
Magmetic 15.6 8 lu - - 6.1 L9 9.1
Non<Mag 8A.h 2,01 < e 3249 66 122
E Dry Mag.Heads 100,0 6,96 » 80 6l L25
B Non.lag.Rej. 85.8 3.22 o135 5243 168 31.1
B D.C.Rec'y lhe2 29.58 2.39 8.7 257 47,6
& Mill Heads 100.0 29,58 2.99 8,7 257
& Tails 377 Tadl 54l 33 25 beb
i Slime Ry 2 643 1.73 2el 13 2y
B 80 Mesh Conc. 38.1 66,31 l.42 33 219 40.6
' QQQQ....&@:;_ m‘ﬁ&ﬁi&%’ & tigsh U, 3.
% £ ealllEC 6
QAL§X~ Fe 7102 LQH“QQPG Ti02 thﬁl*Pe T102
o 8 6.5 5.13 1,04 59 1o81 .59 6.0 2,10 o 55
10 16.5 6.97 1ok 12,0 177 .57 12.6 2,75 wg.
1L 15,1 11,22 2a 20 12.1 2.09 .39 - 12,5 3.57 a 10
20 11.8 20.84, 3,94 10.8 3.05 .36 10,9 §:32 .92
40 <3wd 99423 Lo 70 18,4 3.39 1.15 9.5 13.8% 1.8%
80 19.0 54,02 3,68 17:7 4a35 2,29 17.9 118y £+ 50
100 2.3 57.63 2,17 hed Lo3b 1.67 kol 8,36 1,71
200 2.3 50,53 1.96 9:2 weld 79 8.2 5.97 OSA
-200 1.2 33,42 2,06 9:6_ 3.79  .is6 €. 4 gmg% a9
Total 100.0 33,78 315 10C.07 3,227,995 100,0 1.30

—Convergion Factor Grinds Applicable to Dirty Concentratea . .
i Rec'y Fe Ph sin . 5100 Al:03 Sul Ti02 Cal M0
BE0 Mesh 32,14 60.31 ,0o66 .18  1.11 1.0C ,028 1,42 1,14 .32
150 35:2% 67.27 039 ,16 W94 .22 .01l 1.078 1.10 .27

RO " L6.8% 61035 L195 - - 5.93 1,92 - = 3,30 - - - -
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| Ph 297 - 19T C e - T s04) — | - ||.083 I =
Mn 28| — | — 124 . — l - 122 — st e T — T
| 3102 oo — | — pras, - pem | o peady T LTT ST LT L o
L, A\ O3 |64o| — l - S.G,o; i i - e 62! — : — o2l |7 | = i .50 | 77 e —
Sul  |eod| = !~ oos, — |~ |ood) — | = Leot|—— (T )e07 [ T Lo —
Tst 360 l.zl[us 3391).07 138 139 | .52 | Bo 362 | 23 123 \v.'_4o_~ 500 | 252 302
Fe Units_ 2320 Moisture _ .3 CoO [1.28 | — | — 1=
ibs/cu VEAs Caliche 2 _ MgO L e
O.A SUNDNESS e Maaq. Rec 2.88 Boulders . Q9 '




S ECTIONG#L2

Distribution of Values
Percenta e

elght ~ Fe Ti02 Tota ost ec'y
6 Mesh 0.5. 39,3 2,82 - - - 111 21.3
Ul 507 b d 3 518 409 78,7
Total Sands 100,0 5.19 - - 520 100,0
Wei ht
: /o 0%
Percentage Whole
’ Fraction Fe Ti02
& O. 5. Total —100.0 2402 - 39.3 111
i Magnetic 11,8 8,27 - - Lot 38 7.3
Non-Mag. 88,2 2,09 « = 3he? 73 14,0
B Dry Mag.Heads 100.0 6,73 .78 60,7 4,09
,,gon gag JRej. 88,7 %Q%O .&8 53.8 177 3kl
ec'y 11,3 33.74 3.12 6.9 232 Ll o6
Mill Heads 100.0 33.74 1,40 6.9 232
f Tails 42.9 1140 5,00 3.0 35 6.7
= Slime 16,0 9,15 2,52 l.1 10 1.9
80 Mesh Conc. hlel 66,62 1,40 248 187 36.0
. wieve Teat aon Composite af 6 Maesh U. 9.
Dirty Conc., Rec! Non-Mag, Reject Total 6 Mesh U, 3.
7 Te 102 % %e T102 % Fe 7102
on 8 6.7 5.86 1.30 Tel 1ol 46 T:2 2,08 «55
10 14,9 7.62 1.42 16,1 1.61 . 50 15.9 2.25 0 60
14 13,7 13.16 3ol 15.2 1.85 .58 15.0 3,03 «85
20 12.0 23.68 Se38 - 134 2,09 <58 13.2 L.33 1.08
40O 27.7 4430 6,11 22.2 3,53 1.18 22,9 9,18 1,86
80 oy SLTL FoliB 14.9 L4.82 2,57 15.5 12,33 271
100 2.3 57.15 1.95 2.5 5.14 2,20 2«5 ¥0,76 2,17
200 1.7 53.37 2495 Leb5 Leb57 143 he?2 6,91 1,48
=200 a6 Ll %_ ‘ ;llw.,mnjnéﬂ.&&ZQﬁ_l¢}Z
Total 100,0 32,0 3. 100,0 2,93 1.10 100.0 27 1l.41

88

Iron Units in Total

; Rec'y Fe Ph
B0 Mesh L4l.1% 66.62 .083 .16 2,57 .50
850 " 38,44 68,06 ,045 .17 1l.42 1,10 ,005

No Test made.

_Qlindﬁ.AngliﬂﬁQlﬁ_EQJILEEI_QQBQQRREQLQL“
Mn,  8i02 Al203 sul, TiO2 Ca0. Mg0

007 1.40 .97 .37
.80 1,02 .42



UVRIVERSITY OF ARINONA
ARIZONA BUREAU OF MINES
ORE TEETING SERVICK

July 30, 1957

Mr, O, A. Sundness
Santa Rite Hotel
Tucson, Arizona

Composite sample Section 12, T8S, R1ZE assayed a8 follows:

Geld - nil
Sllver - less than 0.05 oz. per ton

Spectrographic Analysis:

Strong Medium Wesk Trace
Calcium Manganese Strontium Potassium
Alumi num Iron Lesd
Silicon Titanium Gallium
Megnesium Sodium Chromium
Silver
Zinc
Copper
Molybdenum
Barium

Ev =

George Roseveare
Metallurgist

Above determinations were made on the re jeots from a
magnetlc separation om minus 6-mesh undersize slluvial
sand,

METALLURGICAL ARIHULTE OBTYAINED ARCOVE SNOULD BE CONSIDERED A8 oMLY A"Llc“u ha -l HATI*’M
COMZFUAMING TG THE CHARACTER OF THE SAMPLE UPOH WHICH THE TRETS WERE MADE.
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HOLES'J'-A-'K SECTIONS 8 ¢1|7
T-8-S., R-12-E.

MURMANILL EXFLORATICH
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Vs |us. [Tor.[Fe [BiTs]lvic V3. jUs. [Tor [Py vy
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5|A 7% w3 |8} |257|208 . X 3

419 190 |7 11417]2%) .

10/B |68 14810 267 260

P — g 1 T

ALEIEY 289|266
15| c |65 |45 /9.4 351 330

T e

70 [128 9 0jze5 240 |

(73] ’Z!.oe)‘s 3+27 (3181

71 “"BLL'." 130.2(359

58 3,314 B8 ]441 212
Me@B [11.8 ]9 4 [314 295 |

5\ |56 |18.6/0.4]284(205
I Ll

p— —_— -ttt
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51393 8S [S7 |48 (271|130 1.2 | 100 |F |56 15|92 |4)8|403 | 7
]

'0]280| B |@4 111 109 |253|216|1.5 1 95(197 S 57 |img 0.7 419 448

©
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15 c y H ! l i !
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HOQLE "A"
(25 ft. - 43 ft.)

Ristribution of Values
Percentage Iron Units in Total
Welght  T¥e. T107 Total Lost Rec'y %
6 Mesh 0.8, 3300 2.07 - e 862 707
mn__g_.u*ﬁ*__ﬁlaQ;awl%g V.. 2a07 i 9%a3.
Total Sands 100.0 .éé 886 100.0
Waight
of
nLage NN ) o2 § -2
Fraction Fe. TiO2
0.5.Total 100,.0 2,058 « - 33 0 68
§ Non-Mag. 88.7 14y = = 29.3 L3 L.9
Non-MagRej. 80.9 3,37 1.55 54.2 182 20.
E D.C.Rec'y 19.1 49.73  L4.25 12.8 636 T1.
i Mill Heads 1000 49.73 lps25 12,8 636
! Tails 23.6 18.84 11.58 3.0 56 6
t Slime 12,0 14.27 L.98 145 20 2
80 Mesh Conc. 64,4 67,65 1.42 8.3 560 63,1

2ieve Test on Composi :
Qiz%x.ﬁnnn*_ﬂzn' uﬂQ%:M&Eaﬂﬁlﬁ - Igéal,é.uaah_uLm&¢
On Fe. Tiﬁ% Fe. Tf%ﬁ = Fe TiO2

8 3.8 L899 1.16 9. 2432 « 70 8,6 2,58 o Th

10 o7 6.57 Lo74 19.4 1,92 92  17.5 Z2.34 <99
L 7.4 12,42 2,72 19.5 lobkh 67  17.4 2,28 .83
20 6.9 26,85 4.05 15,6 2,03 .61 140 422 .91

0 32.2 54,98 6,80 21.L 3.37 2.25 23,3 16.24 3,38

0 34.9 62,68 3.55 11.6 6.65 3.61 15.8 28,87 3.59
100 3.0 63,80 2.12 1.2 Tek5 Lol2 1.5 27,05 3.62
200 1.7 62.68 1.76 1.2 6.73 1.86 1.3 19.64 1,84
b : 8 2198 LZ &15_2 198 Aé 17006 lAlB
Totall®.0 L46.32 4.22 100,0 2,88 1.45 100.0 10.72 1.95

Conversion Factor Grinds Applicgble to Dirty Concengtrate,
' Rec'y Fe. Ph. Mn. 5102 A1203 Sul. Ti02 Ca0 MgO
O Mesh  6L.4% 67.55 .093 .16 1,75 .60 ,005 1l.42 .56 .31
e 50 n 60.0% 68.13 00514 vll& 1076 lu26 .007 olbz 037 056




J

W /2 OF SECTION 15, T-8-5.R-12-E.

MORMARILL EXPLORATION

L |
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Hove F L 7
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COMPARISON SUMMARY OF VARIQUS FRACTIONS

Total Materisl

6 Mesh Oversigze 6 Mesh Undersisze Total

1 L}Lﬂ% ¥ 3.50“. ;; ;% : gI Fe ,i.;; T102 IUU.U ﬁ 5088% !e'
2 39.7% € 2,85 n 60.3% @ 7,26 " 100,0 & 5,51 ™
3 L0.7% ¢ 3,00 = 59.3% @ 5,61 *® .9u " 100,0 @ 4,55 »
L LO.0% @ 3,34 60,06 @ 6.64 " 1,10 n 100.0 @ §,32
5 39.3% @ 2.93 n 60.7% @ 5,53 " O M 100.0 @ 4,51 ™
8 L3,00 @ 2,82 n 57.06 Q 6,47 .87 100.0 @ 4,90
9 b2,7% © 3,39 v 57:3% € 6,53 .69 100.0 @ 5.19 =
10 b3.,0% @ 2,71 n 57.0% © 5,80 n 97 " 100.0 @ Lo47 "
11 39.0% 2 2,96 n 61.0% @ 6,96 " .80 ¢ 100,0 @ 5,40 =
12 39,3% @ 2,82 v 60.7% @ 6,73 .78 100.0 @ 5,19
L1.1% ¢ 3,03 58,9% @ 6,53 W97 M 100.0 ¢ 5,09
6 Mesh Oversize
Non~Ma netic. L
1 17.1% @ 9.59 Fe. g 100.0% @ 3,50% F
2 11.04 @10,93 " 0% G 1085 " 100,0% @ 2,85% "
3 16,04 © 9,12 n 84.0% @ 1,84 " 100,0% @ 3,00% "
L 215, 0% AT 76,0% & 2,08 " 100.0% @ 3.34% "
5 17.5% € 5,44 " 82.5% @ 2,40 100,04 @ 2,93%
8 lhob% 10,09 " 85.6% « 1,60 " 100,0% @ 2,82% "
9 13, 3% . 8,80 n 86,7k « 2,56 " 100,0% 3.39% "
12,3% . 8,76 87.7% ¢ 1,86 m 100,094 @ 2,71% *
15.6% S5 VA 84 4% @ 2,01 " '100.0% @ 2,96% "
11.8% . 8,27 v 88,24 @ 2,09 n 3 _100.0% @ 2,829 "
15.3% @ 8464 " 84.7% « 2,08 n . 100.0% @ 3,03% n
9

15.3% x 41.1 (% 0.5.) is 6.3% of Total Material,

$ ngngﬁlimo‘md to 40 Mﬂiﬁl

% of
IG%“U Fe Ti02 Whole

Head Sample (hO Mesh) ¥ 2.8 U5 411

at Q7.8 1.9l 230  LO,2

Recovered by Magnaet 2.2 45,60 2,54 .9

* Mis Dirty Conc. ground to 80 Mesh

| Wet lagnetic Recovery | 63.4 6L.L1 1,46 wid 1
Tails 19.5 15.78 6,26 .18

- Slimes 17.1 9,88 2,30 015



Magnetic Non= eti Total
T“‘g?'——"m%"‘f.ﬂ%m?“rm

e. Q.
16.2 30.85 4,01 83.8 3.36 1,06 100,0 7.81 1,54
15.3 30.59 2.61 84,7 3.05 .82 100.0 7.26 1,09
3.4 24,31 1.72 86.6 2,72 .82 100.0 5,61 <94
1ooh 24446 2.51 83.6 3,15 w0 100.0 6.64 1,10
1207 23083 1070 8703 2087 075 100¢O 5053 ogh
1303 28079 1095 8607 3005 071 10000 6.h7 687
13.7 29.39 2,44 86.3 2.90 .41 100.0 6,53 .69
1l,2 26,21 2.1k 88,8 3.23 .82 100.0 5,80 97
4.2 29,58 2,89 85.8 3.22 o5 100,0 6,96 «80
;v l 83&7 3330 jhs lQOLO 6573 g78
13,8 28,17 2,51 86.2 3,09 71 100,0 6,53 .97
13.8% x 58.9 (% U.S.) 1s 8.,13% of total material as dirty concentrate.

Slimes

a.
7.20 21,9 7.83 2,20

65.54 1,70 LO.1 10,55
66,79 1.15 41,0 8,52 k37 20.7 7.31 1,81
6Lo74 1,77 L3.6 5.83 .92 25,0 5,75 3,07
64,02 2,00 k2. 5,91 ,70 25.6 5.75 1,16
66,35 1,40 k3.6 7.68 2,17 28.4 6,72 1,277,
65.48 1.56 34,8 6,25 2,87 27,0 5,93 1,33 ;
65.79 1,01 38.6 848 4,10 2,7 8,00 2,00 1
65013 l.3h 3805 7083 3025 28.8 6662 ll56
66,31 1,42 37.7 7«31 54,13 2ho2 6,48 1,73
.é_h;;bo 42,9 0__5.00 ,,;g&g”_g;;iﬂmgégg o
o lrhs 4003 7098 3057 ‘ 2402 6Q95 l’v71T 
x 8,13 (% of total material) is 2,89% Recovery from Total.
fecovary from 150 Mesh Grind
Aallings s Slim _
A Fe. Ti02 A Fe. T102 %’”'“‘%é. 02
37.5 66,98 1,05 29,2 1l.67 6,70 33.3 8.79 3,32
37.3 68,24, .80 24, 9.32 5.40 37.9 7.64 2,56
30.5 66,09 ,76 3603 6.71 1,54 33.2 7,02 3,54
30,6 66.57 1,05 2.4, 8,62 7,22 £7.0 %%Q%Mmg.@a
28,0 66,35 1. 43,6 7.68 2,17 28,4 6,7 127
3705 67065 ° 3 2807 7.61 5.82 3398 7.53 1981
36.1 67.23 79 35:3 8,16 L,18 28,6 7,0k 2,67
31.C 67,31 ,50 34,5  7.10 4.31 3he5 Te75 2610
35.2 67.27 1.08 29,2 8,70 5,76 356 6,99 2,31
38,4 68,06 » 80 38.9 10,59 6,10 22,7 10.35 3,50
b2 67,18 .86 32,3 8,61 4,92 33.5 7,59 2,47
3h4e2 x 8.13(% of total material) is 2.78% Recovery frsm Tobal

Recovery from 40 Mesh Grind

9.7 58.63 Lu40 337  4o73 3.86 1606 5.45 1,13

34,8 60,51 3.26 L2,5 Le48 3,00 227 L.16 66
377 6l-%§ %ogg %Zo; i;éé 3450 pliab 5,68  ,50

”“'ﬁ%‘g“"%%fso 3,51 37¢2 ka5 7348 20,6 5,02 485

2 x 8,13 (% of total material) is_BebB%_Recovory_trom Total.




SECTIONS 1 TO 5 AND SECTIONS 8TO 2
AND PORTION OF SECTIONS I5&17, T-8-3,R-12-E,

MO ANLAL EXPLOR AT IOMN

= Sec. B Sec 4 Sec. 3 Sec. 2 ~ Sec.i
¥ " \bg fi) ) &) Y £ Sy &9 % &)
F' S | COnMPOSITE |5 2 53 472 43 32 33 ] J2z 2.3 /] !s 2 1.3 )
: kA v -/ . US 03P 37 Fe . s B53m T35 Fy .
:‘ M 16 ® 21.8% ! 0?/ ‘u‘z:?x::: T // :Sa‘;;:::? " ' LB Z Gt ; beoze s | 4
i (B0 X O L. - i . . .- c
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r .
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43 138 EX-3 Ve A28 23} 1.8 1.9 ]
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LS. LIS, B2 |Fe {U5.576® 576 Fe S ol 0@ & 84 Fe Us 6076 G20 Fe N2l
.88 ®23.20 D.C. 7@ 2536 DL 9129 44 3L 7 O 3640 o/\
3386548 lconc. 2. 32006513 fone. SATE b 3| Conc 2 880 66 2] LY
@ 85 ,0.4 \‘0-5 BUK §234'! 1H.s 12.4 125 12.6
Compos T CommosiTe !2&73; ComPosITE ‘Z3§§ i
Iac B Sec.| S Sec| \O Sec| 1} o
. X Aq,/
‘ “ . o"’\
. 2 US. .2 52 Fe :
03.6‘097,66FC)C°M TR @5 B @. 3 : i Y Sec|lZ
. i -l A Al 0cC. 1) ®3g.32 : o
Sc 53S9 32532 o Ry . , 5
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ANALYTICAL COMPARISON OF VARIQUS GRINDS

80 Mesh Grind

Rac'y Fe. Ph. Mn. 8102 Al206 Sul Ti02 Mg0 Cal

© 38,0 65.54 084k .18 3.65 1.16 L006 1,70 .97 .37
38,3 66,79 .,072 032 2.45 1l.65 L,006 1l.15 1.10 .32
3101# 640711— .076 .2}+ 3976 1027 0006 1077 1056 '57
32,0 64,02 .060 2 K47 1,02 L,006 2,00 1.73 .72
28,1 66,35 ,063 022 2.99 1.80 L,006 1,40 2.23 ,80
38,2 65,48 .078 020 3,70 1,34 ,008 1l.56 65 «23
3607 65.79 0063 020 2099 1005 |007 1001 480 oho
32,7 65.13 075 .20 3,70 1,24 .007 L1l.34 1,00 .4l
38.1 66,31 .066 .18 1,11 1,00 .028 1l.42 l.l4 .32
L1l,1 66,62 083 «d6 2657 W50 ,007 1,40 1,25 L4O
3565 65,68 072 .21 3.1k 1,20 .009 Ll.47 1.24 45

: 150 Mesh Grind
3745 66,98 .072 .22 2.75 1,00 .010 1.05 1,02 .42
37.3 68,24 ,034 16 1,75 1.00 ,006 .80 .87 .30
3005 66.09 w057 022 3056 lal&o 0008 076 1036 0[0'8\»\
30,6 66457 048 18 3,02 1,30 .006 1,05 1.22 .60 ™
28,0 66.35 047 220 3,11 2,20 ,008 91 1.90 81 2
37.5 67.65 042 .20 2,66 1,52 .006 .83 71l 425
3641 67.23 o047 .18 3.63 1,04 .008 W79 W70 .30 -
31,0 67.31 039  ,16 2.36 1.80 ,007 .50 .83 .30
gg.i gg.gz .82§ P ) l;zb .98‘ .8%1 1.08 _1.18 B
@ ) A - 2 L.l a 5 e X o
3402 67.18 047 olg 2.52 1.,33 ,.007 .36 . 1.06 438
L0 Mesh Grind

‘*907 58065 02103 et 5088 1065 - hoho - b
3408 60.51 0231 - 5081& 2050 ol 3.26 - -
I IR i S A
2. 2 60.50 218 - 5.56 2.22 - 3.8L-e . -

ST ;
R BUIARNCNPO TS o it 1 - AR U S S0 SRty S



DISTRIBUTION AND RECOVERY OF IRON UNITS

6 Mesh Undersizs &%:u_ﬁmzm:m_ %m._m_éﬂumnmnn.
% ol Lron of Iron Mesh of Izg% o
Fe nits

Whole Fe. Units Whole Fe. Units Factor Whole

5503 7081 10'32 900 30085 277 38.0 3°'+ 65.5“ 223
60,3 7.26 438 9.2 30,59 282 38.3 3.5 66,79 235
593  5.61 333 7.9  3&.31 193 31y 2.5  6Lo7h 162
60.0 6.64 398 9.8 Zkogé 240 32,0 3.1 64,02 199
60.7 5.53 336 7.6 23.83 181 28.0 2.1 66,35 139
57.0  6.47 369 7.6 28,79 219 38,2 2.9 65.48 190
57.3  6.53 374 7.9 29.39 232 36,7 2.9 65.79 191
57,0 5,80 330 6.4 26,21 167 32,7 2.1 65.13 136
61,0 6.96 425 8.7 29.58 257 38.1 3.3

60,7 _6.73 k09 69  33.7h 232 41,1 2,8

58.9 6053 381{ 801 28017 228 3505 v 209

in the Dirty Concentrate resulted in a recovery of 2,9% by
weight of the total sand @ 65,68% Fe., or 190 Iron Units. Thi
is an 83.3% recovery of Iron Units from the Dirty Concentratea

clean product, or 351 Iron Units to provide L3-tonsg &

recoverable magnetite concentrate @ 65.0% Fe.
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ARKOTA STEEL CORPORATION’s new $1,500,000
plant at Coolidge, Arizona, 50 miles south of Phoe-
nix, is the only commercial installation in the
United States employing the renowned Madaras
process to produce high-purity iron and steel for
special applications. The process uses a controlled
mixture of hydrogen and carbon monoxide gas to
remove oxygen and sulfur from iron ore.

At the Arkota Mine 32 miles south of the Coolidge plant, crushers and
magnetic separators process 7% magnetite ore to coarse ‘“‘black sand"”’
containing 629% Fe. Ore is trucked to Arkota plant.

»
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ARKOTA'’s processing plant and its enormous. re-

serves of magnetite (Fe;04) at the Arkota Mine

only 32 miles away combine to give Arizona its

first ore-to-metal steel operation. Arkota’s high

grade metal products are much in demand by the )
chemical industry, ductile iron producers, and the
superalloy and tool steel industries.

Ore charge then feeds to pelletizing unit above. Unreduced pellets of
70/71% Fe provide charge for Madaras process at Arkota. Arkota pellets
may also be used as blast furnace charge.

ARKOTA’s products range upward from finely
milled 71% Fe ore to 95/98% sponée iron bri-
quettes, iron powder, iron pigs free of carbon,
sulfur and phosphorus within 0.01% maximum,
and ingots to specification. Present plant capacity
of 25,000 tons of iron and steel annually will be
increased, as additional equipment is added, to
meet market requirements.

Sponge iron product is pressed into briquettes of 5% Fe, 0.01/6.0% C,
0.5% Si for ductile iron; 98% Fe briquettes for melting stock. Electric
arc furnace above is next step in making Arkota 111.



First stage of plant processing requires further removal of impurities, Further processing to refine ore continues with its passage through
such as apatite, bound mechanically to metallic iron in “black sand.” magnetic separator, settling tank, second separator, and filter. Ore
This begins when ore is charged by conveyor to ball grinding mill above. product is then 200-mesh powder of commercially pure 70% Fe.

Pellets move by conveyor to heater-dryer above for processing to required Catalytic and thermal reforming of natural gas create hydrogen-carbon
hardness and temperature. Charge of 15/18 tons is loaded from rotating monoxide mix. This passes downward through pellets in retort above,
heater boxes to charge hoppers in pit for transfer to retort. controlled by pulsating valve. Product is sponge iron, 95/100% reduced.

Electric furnace purifies Arkota sponge iron to highest degree of purity Final processing step is ladling molten metal at pig-casting unit above.
commercially available. Photo shows a typical “'heat” being poured from Arkota 111, in pigs up to 50 Ibs., is 99.8% Fe, with 0.01% maximum of
furnace into ladle suspended from overhead traveling crane. carbon, sulfur, phosphorus — a degree of purity now attractively priced.
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ore continues with its passage through
tank, second separator, and filter. Ore
der of commercially pure 709, Fe.

ng of natural gas create hydrogen-carbon
ownward through pellets in retort above,
’roduct is sponge iron, 95/100%, reduced.

g molten metal at pig-casting unit above.
s., is 99.89% Fe, with 0.019% maximum of
a degree of purity now attractively priced.

HOW ARKOTA RE_ .CES IRON ORE
USING HYDROGEN FROM NATURAL GAS

NATURAL GAS CHARGE

“IRON ORE CHARGE

RETORT CATALYTIC REFORMER

PULSATING VALVE

THERMAL REFORMER

GAS REFORMING PROCESS

SPONGE IRON
PRODUCT

Iron of greatly improved quality for the chemical, ductile iron and sintered
products industries, and ultra-clean melting stock for premium superalloy,
tool and other steels, are produced at Arkota Steel Corporation’s Coolidge,
Arizona, plant.

The process uses only natural gas and electric power, thus eliminating the
need for coke in making iron.

Arkota is the first commercial-scale plant in the United States to employ
this highly efficient, economical, semi-continuous process to remove oxygen
and sulfur from iron ore by means of a controlled mixture of hot hydrogen
and carbon monoxide gases.

The process and equipment were invented, perfected and patented by
Julius D. Madaras, an Arkota vice president, for whom the process is named.

As shown in the simplified flow diagram above, pre-heated natural gas is
desulfurized, mixed with steam, and reformed in the presence of a nickel-
alumina catalyst. After quenching, the partially reformed gas is mixed with
unreacted recirculating process gas. The mixture is then thermally reformed
by a patented process in specially
designed equipment to produce the
desired mixture of hydrogen and
carbon monoxide.

Thereducing gasisinjected through
the stationary head automatically
locked to the removable retort, into
which 15/18 tons of 719, Fe pellets
have been charged. The 1900° F. gas

~ pulses downward through the ore
charge under control of a valve op-
erating at 15/20 cycles per minute.
Unreacted gas from the retort is
cleaned, recompressed and reformed
for recycling.

Virtually complete reduction of the
ore charge is accomplished in the
retort, and the 95%-plus sponge
iron is then processed into powder,
briquettes, pigs or ingots as desired.




ARKOTA PRODUCTS
AND THEIR APPLICATIONS

The distinguishing characteristic of Arkota Steel Corporation’s
varied line of basic products is their extreme accuracy

in meeting exacting purity specifications required by
manufacturers of highly critical components

with specialized functions in defense and normal industry.

Producers of steels such as 52100 bearing, 17-4 PH stainless,

and superalloys used by the aviation, rocket, missile, electronic
and other industries, require base melting stocks with

the greatest possible freedom from impurities in order to reduce
their processing costs. Other industries require base stocks

of varying material balance for uses ranging from

pure iron powder for the chemical profession, to higher

carbon content for ductile iron products and blast furnace burden.

Arkota 111 improved commercially pure iron pigs are produced
in weights up to 50 Ibs. for special steel and superalloy melting.

In Arkota 111, carbon, sulfur and phosphorus are held

to a maximum of 0.01 9% . Other impurities such as silicon, manganese,
nitrogen, hydrogen and oxygen are completely eliminated or reduced
to minute trace amounts. 99.89% Fe purity may be obtained.

Arkota RSPO reduced sponge iron powder of 999 -plus Fe purity
will be available in drums for the chemical industry
and pressed or sintered products.

Arkota SBD sponge iron briquettes of 95%-plus Fe, 3.59% Carbon
and 0.59% Si are produced for ductile iron melting.
Shipment is by bulk or carton.

Arkota SBS reduced sponge iron briquettes for electric furnace
melting of tool and specialty steels are guaranteed to have an Fe purity
of 97 9% -plus with minimum amounts of carbon, sulfur, phosphorus
and other undesirable elements. In drums.

Also available are unreduced ore and hard iron ore pellets

containing 709%-719 iron, and magnetically separated coarse iron ore
of 629%-66% Fe content, for use in sintering or smelting operations,
roofing materials and other applications. These Arkota products

are available in bulk only. '

Producers of magnetic steels with low hysteresis loss

and type 304 stainless for high corrosion resistance,

ductile iron producers seeking desired nodular structure
without expensive magnesium processing, and other users

of ultra-clean high quality steels will find Arkota’s products
answering their goal of superior quality at reduced cost.
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ARKOTA OFFICE S, DIRECTORS AND SONSULTANTS

PATRICK H. FEENEY, of Pierre, S.D., is
Chairman of the Board of Directors and
President of Arkota Steel Corporation.
He has interests in ranching, real estate,
motels and bowling enterprises, and is
President of the Sodrac Race Track,
North Sioux City, S. Dakota.

JULIUS D. MADARAS, Vice President of
Arkota, is the inventor of the Madaras
ore reduction process for making iron
and steel. He lives in Coolidge, Arizona.
He has been associated with the Ford
Motor Co.; Allied Engineers; the Bra-
zilian Government; Southwestern Metals,
and Madiron, Inc.

JOHN L. HEALY, a member of Arkota
Steel's Board of Directors, resides in
Sioux Falls, S. D., where he is President
of J. L. Healy Construction Co. and
Kolman Manufacturing Co.

GEORGE E. SERCL, an Arkota director,
divides his time between Phoenix and
his home in Sioux Falls, S. D. He is a
bank director and President of the Sun-
shine supermarket chain.

GERALD J. GROTT, Consultant to Arkota,
is Operations and Asst. Gen. Mgr., Wai-.
Met Alloys Co. (Div. Howe Sound), and
was formerly Technical Director, Mich-
igan-Standard Alloys Co.

DEVELOPMENT OF THE

Julius D. Madaras conceived his process for reducing iron
ore in 1936 while in Brazil, a country which — like others in
South America and elsewhere — lacks coking coal for making
steel. The process permits construction of steel plants near
ore deposits where natural gas is available.

Born in Hungary in 1894 and educated as an engineer in
Paris, Zurich and Berlin, Madaras came to the United States
after World War I and continued his studies at Michigan
and Michigan State Universities.

He was instrumental in simplifying assembly and produc-
tion line problems for the Ford Motor Company, and worked
on new power generating techniques for electric and gas
utility groups.

While in Brazil studying that country’s power problems
at government invitation, Madaras began work on his method
of reducing iron ore by means of hydrogen and carbon mon-
oxide gas. Upon his return to the United States, he devoted
himself to perfecting the process.

Laboratory tests at the University of Michigan demon-
strated the feasibility and efficiency of the process, and in

MARNEL LINDEKUGEL, of Mitchell, S.D.,
is Executive Vice President, Secretary,
and a Director of Arkota Stee!; Sec.-
Treas. of the Missouri Basin Construction
Co., Inc.; past president of the Associ-
ated General Contractors of South
Dakota; director, Sodrac and Park Jef-
ferson Tracks.

DONALD J. MAHONEY, Arkota’s Treas-
urer, is President of the Chamber of
Commerce and the Industrial Develop-
ment Corporation of Coolidge, Ariz.,
where he is active in real estate and
insurance. His degree of Bachelor of
Science in Business Administration is
from the University of Arizona.

SID BLAIR, a member of Arkota's Board
of Directors, lives in Scottsdale, Arizona.
Former President of the Pawhuska Mill-
ing Corp. Rancher in S. Dakota, Okla.,
Wyoming.

JESSE J. BAUM, Consultant to Arkota,
is with a Frank Mayer Engineering Co.
(Los Angeles) steel foundry team in
Manila for ICA. He has been with
Ingersoll Steel, Duraloy, Natl. Tube.

ROGER F. WAINDLE, Consultant to
Arkota, is President, WaiMet Alloys Co.
(Div. Howe Sound), Dearborn, Mich.; a
director, Investment Casting Inst.; for-
mer pres., Am. Soc. Tool & Mfg. Eng.

MADARAS PROCESS

1938 a Madaras process pilot unit was operated successfully
at Peoria, Il

Two years later, during World War II, a larger unit was
erected at Longview, Texas, where extensive successful tests
were conducted and new equipment developed.

In the years from 1944 to 1953, Madaras developed addi-
tional special equipment and continued demonstrating his
process to the steel industry. In this period, he was aided by
Dr. Arthur H. Compton, noted U. S. scientist, and had the
assistance of syndicate financing. A license to use the process
commercially was granted in 1953 to a Mexican firm.

The Arkota plant at Coolidge is the first to use the
Madaras reduction process commercially in the United
States. This plant makes use of more advanced equipment
and process techniques invented and developed by Madaras
since 1953.

Arkota Steel Corporation is the exclusive licensee for the
Madaras process in Arizona, and also holds non-exclusive
licenses for Washington, Oregon, California and Nevada.
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ARKOTA STEEL CORPORATION’s new $1,500,000
plant at Coolidge, Arizona, 50 miles south of Phoe-
nix, is the only commercial installation in the
United States employing the renowned Madaras
process to produce high-purity iron and steel for
special applications. The process uses a controlled
mixture of hydrogen and carbon monoxide gas to
remove oxygen and sulfur from iron ore.

At the Arkota Mine 32 miles south of the Coolidge plant, crushers and
magnetic separators process 7% magnetite ore to coarse ‘‘black sand”
containing 62% Fe. Ore is trucked to Arkota plant.

ARKOTA's processing plant and its enormous. re-
serves of magnetite (Fe;0,) at the Arkota Mine
only 32 miles away combine to give Arizona its
first ore-to-metal steel operation. Arkota’s high
grade metal products are much in demand by the
chemical industry, ductile iron producers, and the
; superalloy and tool steel industries.

Ore charge then feeds to pelletizing unit above. Unreduced pellets of
70/71%, Fe provide charge for Madaras process at Arkota. Arkota pellets
may also be used as blast furnace charge.

; ARKOTA’s products range upward from finely
; milled 719% Fe ore to 95/98% spong:e iron bri-
E quettes, iron powder, iron pigs free of carbon,
sulfur and phosphorus within 0.01% maximum,
and ingots to specification. Present plant capacity
of 25,000 tons of iron and steel annually will be
increased, as additional equipment is added, to
meet market requirements.

Sponge iron product is pressed into briquettes of 95% Fe, 0.01/6.0% C,
0.5% Si for ductile iron; 98%, Fe briquettes for melting stock. Electric
arc furnace above is next step in making Arkota 111.



First stage of plant processing requires further removal of impurities, Further processing to refine ore continues with its passage through
such as apatite, bound mechanically to metallic iron in *‘black sand.” magnetic separator, settling tank, second separator, and filter. Ore
This begins when ore is charged by conveyor to ball grinding mill above. product is then 200-mesh powder of commercially pure 709%, Fe.

Pellets move by conveyor to heater-dryer above for processing to required Catalytic and thermal reforming of natural gas create hydrogen-carbon
hardness and temperature. Charge of 15/18 tons is loaded from rotating monoxide mix. This passes downward through pellets in retort above,
heater boxes to charge hoppers in pit for transfer to retort. controlled by pulsating valve. Product is sponge iron, 95/100%, reduced.

Electric furnace purifies Arkota sponge iron to highest degree of purity Final processing step is ladling molten metal at pig-casting unit above.
commercially available. Photo shows a typical ‘‘heat’ being poured from Arkota 111, in pigs up to 50 Ibs., is 99.8%, Fe, with 0.019%, maximum of
furnace into ladle suspended from overhead traveling crane. carbon, sulfur, phosphorus — a degree of purity now attractively priced.



\ HOW ARKOTA RE_UCES IRON ORE
‘ USING HYDROGEN FROM NATURAL GAS

NATURAL GAS CHARGE

“IRON ORE CHARGE

RETORT CATALYTIC REFORMER

PULSATING VALVE &

THERMAL REFORMER

GAS REFORMING PROCESS
Iron of greatly improved quality for the chemical, ductile iron and sintered
products industries, and ultra-clean melting stock for premium superalloy,

tool and other steels, are produced at Arkota Steel Corporation’s Coolidge,
Arizona, plant.

SPONGE IRON
PRODUCT

The process uses only natural gas and electric power, thus eliminating the
need for coke in making iron.

Arkota is the first commercial-scale plant in the United States to employ
this highly efficient, economical, semi-continuous process to remove oxygen
and sulfur from iron ore by means of a controlled mixture of hot hydrogen
and carbon monoxide gases.

The process and equipment were invented, perfected and patented by
Julius D. Madaras, an Arkota vice president, for whom the process is named.

As shown in the simplified flow diagram above, pre-heated natural gas is
desulfurized, mixed with steam, and reformed in the presence of a nickel-
alumina catalyst. After quenching, the partially reformed gas is mixed with
unreacted recirculating process gas. The mixture is then thermally reformed
by a patented process in specially
designed equipment to produce the
4 desired mixture of hydrogen and
carbon monoxide.

Thereducing gasisinjected through
the stationary head automatically
locked to the removable retort, into
which 15/18 tons of 71% Fe pellets
have been charged. The 1900° F. gas
pulses downward through the ore
charge under control of a valve op-
erating at 15/20 cycles per minute.
Unreacted gas from the retort is
cleaned, recompressed and reformed
for recycling.

Virtually complete reduction of the
ore charge is accomplished in the
retort, and the 95%-plus sponge
iron is then processed into powder,
briquettes, pigs or ingots as desired.




ARKOTA PRODUCTS
AND THEIR APPLICATIONS

The distinguishing characteristic of Arkota Steel Corporation’s
varied line of basic products is their extreme accuracy

in meeting exacting purity specifications required by
manufacturers of highly critical components

with specialized functions in defense and normal industry.

Producers of steels such as 52100 bearing, 17-4 PH stainless,

. and superalloys used by the aviation, rocket, missile, electronic

" and other industries, require base melting stocks with

the greatest possible freedom from impurities in order to reduce
their processing costs. Other industries require base stocks

of varying material balance for uses ranging from

pure iron powder for the chemical profession, to higher

carbon content for ductile iron products and blast furnace burden.

Arkota 111 improved commercially pure iron pigs are produced
in weights up to 50 Ibs. for special steel and superalloy melting.

In Arkota 111, carbon, sulfur and phosphorus are held

to a maximum of 0.01 9% . Other impurities such as silicon, manganese,
nitrogen, hydrogen and oxygen are completely eliminated or reduced
to minute trace amounts. 99.89% Fe purity may be obtained.

Arkota RSPO reduced sponge iron powder of 999 -plus Fe purity
will be available in drums for the chemical industry
and pressed or sintered products.

Arkota SBD sponge iron briquettes of 959% -plus Fe, 3.59% Carbon
and 0.5% Si are produced for ductile iron melting.
Shipment is by bulk or carton.

ab Arkota SBS reduced sponge iron briquettes for electric furnace
melting of tool and specialty steels are guaranteed to have an Fe purity
of 97 %-plus with minimum amounts of carbon, sulfur, phosphorus
and other undesirable elements. In drums.

Also available are unreduced ore and hard iron ore pellets

containing 709%-719% iron, and magnetically separated coarse iron ore
of 629%-669% Fe content, for use in sintering or smelting operations,

1 roofing materials and other apphcatlons These Arkota products

are available in bulk only.

Producers of magnetic steels with low hysteresis loss
and type 304 stainless for high corrosion resistance,
ductile iron producers seeking desired nodular structure
without expensive magnesium processing, and other users
of ultra-clean high quality steels will find Arkota’s products
answering their goal of superior quality at reduced cost.
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PATRICK H. FEENEY, of Pierre, S.D., is
Chairman of the Board of Directors and
President of Arkota Steel Corporation.
He has interests in ranching, real estate,
motels and bowling enterprises, and is
President of the Sodrac Race Track,
North Sioux City, S. Dakota.

JULIUS D. MADARAS, Vice President of
Arkota, is the inventor of the Madaras
ore reduction process for making iron
and steel. He lives in Coolidge, Arizona.
He has been associated with the Ford
Motor Co.; Allied Engineers; the Bra-
zilian Government; Southwestern Metals,
and Madiron, Inc.

JOHN L. HEALY, a member of Arkota
Steel's Board of Directors, resides in
Sioux Falls, S. D., where he is President
of J. L. Healy Construction Co. and
Kolman Manufacturing Co.

GEORGE E. SERCL, an Arkota director,
divides his time between Phoenix and
his home in Sioux Falls, S. D. He is a
bank director and President of the Sun-
shine supermarket chain.

V
GERALD J. GROTT, Consultant to Arkota,
is Operations and Asst. Gen. Mgr., Wai-,
Met Alloys Co. (Div. Howe Sound), and
was formerly Technical Director, Mich-
igan-Standard Alloys Co.

DEVELOPMENT OF THE

Julius D. Madaras conceived his process for reducing iron
ore in 1936 while in Brazil, a country which — like others in
South America and elsewhere — lacks coking coal for making
steel. The process permits construction of steel plants near
ore deposits where natural gas is available.

Born in Hungary in 1894 and educated as an engineer in
Paris, Zurich and Berlin, Madaras came to the United States
after World War I and continued his studies at Michigan
and Michigan State Universities.

He was instrumental in simplifying assembly and produc-
tion line problems for the Ford Motor Company, and worked
on new power generating techniques for electric and gas
utility groups.

While in Brazil studying that country’s power problems
at government invitation, Madaras began work on his method
of reducing iron ore by means of hydrogen and carbon mon-
oxide gas. Upon his return to the United States, he devoted
himself to perfecting the process.

Laboratory tests at the University of Michigan demon-
strated the feasibility and efficiency of the process, and in

I

MARNEL LINDEKUGEL, of Mitchell, S.D.,
is Executive Vice President, Secretary,
and a Director of Arkota Steel; Sec.-
Treas. of the Missouri Basin Construction
Co., Inc.; past president of the Associ-
ated General Contractors of South
Dakota; director, Sodrac and Park Jef-
ferson Tracks.
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DONALD J. MAHONEY, Arkota’s Treas-
urer, is President of the Chamber of
Commerce and the Industrial Develop-
ment Corporation of Coolidge, Ariz.,
where he is active in real estate and
insurance. His degree of Bachelor of
Science in Business Administration is
from the University of Arizona.

SID BLAIR, a member of Arkota's Board
of Directors, lives in Scottsdale, Arizona.
Former President of the Pawhuska Mill-
ing Corp. Rancher in S. Dakota, Okla.,
Wyoming.

JESSE J. BAUM, Consultant to Arkota,
is with a Frank Mayer Engineering Co.
(Los Angeles) steel foundry team in
Manila for ICA. He has been with
Ingersoll Steel, Duraloy, Natl. Tube.

ROGER F. WAINDLE, Consultant to
Arkota, is President, WaiMet Alloys Co.
(Div. Howe Sound), Dearborn, Mich.; a
director, Investment Casting Inst.; for-
mer pres., Am. Soc. Tool & Mfg. Eng.

MADARAS PROCESS

1938 a Madaras process pilot unit was operated successfully
at Peoria, Ill.

Two years later, during World War II, a larger unit was
erected at Longview, Texas, where extensive successful tests
were conducted and new equipment developed.

In the years from 1944 to 1953, Madaras developed addi-
tional special equipment and continued demonstrating his
process to the steel industry. In this period, he was aided by
Dr. Arthur H. Compton, noted U. S. scientist, and had the
assistance of syndicate financing. A license to use the process
commercially was granted in 1953 to a Mexican firm. :

The Arkota plant at Coolidge is the first to use the
Madaras reduction process commercially in the United
States. This plant makes use of more advanced equipment
and process techniques invented and developed by Madaras
since 1953.

Arkota Steel Corporation is the exclusive licensee for the
Madaras process in Arizona, and also holds non-exclusive
licenses for Washington, Oregon, California and Nevada.
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